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Provide a Supply Platform for Lubricant Additives and
related Products to Serve Customers with Supermarket
Concept that Capitalized on Comprehensive Supplies,
Explicit Pricing and Consistent Quality.

H 1% = A& MARKET FAITH

Integrity Driven with Customer Orientation,

Hik&1E, HelEsS;

Sincere Cooperation for Mutual Benefits,
FRIETA. HERF.
Quality Marketing to Customer Satisfaction.

R & 7% & SERVICE COMMITMENTS
XS, BN BABETE.

Perfect Formulations, Professional Recommendations,
Boost Superbrands for Customers!
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B&shamE N SMART OIL PROFILE

BEUHAETERAE FUMZEECBMTRRFMBARMT: —AAMERIRNESE UPED

WATEREIR. SER, BHEHHHNEE— N EBRIMFIEREXFRNEETE, ARPRER

BRfRE. EHFE. HNILEHHENT~R. ZRES, BHENAERBMIERMTHZHRE
KRENEZEETZ—. .
Smart Oil & Chemical Ltd. specializes in metal working fluids and specialty lubricant additives. Founded in m ﬁ
1994 in Hong Kong, Smart Oil focuses on China market. For many years, Smart Oil has dedicated to maintain e

a supply platform for lubricant additives and related products, so as to supply our customers comprehensive

and cost-effective additive products with consistent product qualities. Now, Smart Oil has developed to be one

of the most leading representative endeavors in the market of metal working fluid additives.

3043k, HMEHTUTERNEFRMME=m, HEALFmEET:

For the last three decades, we have been distributing products of leading international renowned brands, flagship products covered in:

POEERFELAE: R BRRERARINT . KRESTRER:
ARKEMA of France: light color, low odor sulfurized additives, water-based sulfurized additives;
P EEFRLSNF: STEERRINF
EASTMAN of the US: multifunctional amine additives;
P EETNEEF MR ERT . MERGER. |mUUmRIERB RN
FUNCTIONAL PRODUCTS of the US: tackifiers, viscosity modifiers, food machinery lubricant additives;
P EEMEZUFEAFE. 8. B KKRWA. REEET. KERET.
DOVER CHEMICAL of the US: sulfurized, chlorinated, phosphorus and chlorine replacement additives, boundary lubricants,
water-based rust preventives;

BHEARLSEFRALRIIZLSEE,; WRARK. FMFEFEMEFTZHERANLE. RIOVREORNF=RIHEE
g ’ @?ﬁ

Based on years of product development and hands-on experience on-site, Smart Oil has gained in-depth insights into formula optimization,
additive compatibility, and production engineering. Our additive products dedicated to customers include:

BaERLEMIEmARIT . KERBERET. REHER. JLBHEET. XARESHEREREE. NEWAERE. HiER.
KERERMF . REEBF . AESEF. SELRMT. 88LEY. KEREREN. FERREAMKRER. FikH.
TolEiaRs. BEFmAE. BB EMAE. MESUER. REMAMEFMF. BT, UREXKE PAEEZENOEM™ M.
Dark-color and light-color, low-odor sulfurized additives, water-based and oil-based rust-preventives, bactericides and fungicides, emulsifier
packages, natural and synthetic fatty esters, animal-based and plant-based fatty acids, defoamers, water-based EP additives, boundary
lubricants, paraffin wax dispersants, chlorinated additives, phosphorus-containing additives, water-based system stabilizers, semi-synthetic
and synthetic concentrates, cleansing agents, industrial grease, tapping oil concentrates, drawing and forming oil concentrates, viscosity
improvers, equipment oil additives, tackifiers, and related OEM customized products based on specification requirements.

I RAEBEEEEFEM Production Base in YingDe, QingYuan of Guangdong Province

202244, BALEF AAGTEHEETHESREN - BH(EHE)MBREERAE - ERRARS. #2 8 SMEFR23,502m
(BAEML0,465m"). MYEFRFHEBMIE. HBFMFAIRSIUKLERZR. AAREME. EF-REHT AR
Bifedr, Bi@IEISO 9001:2015REEEIKRFAISO 14001:201 5B EIRIRRIAIE.

In early 2022, our production base in YingDe, QingYuan - Smart (QingYuan) Lubrication Technologies Co., Ltd - was put into service
officially. The new company occupies area of 23,502m2 (construction area 10,465m2). It was planned to manufacture premium quality
metalworking fluids, lubricant additives, and high-performance water treatment agents. We are tech-savvy company integrating R&D,
manufacturing and marketing capabilities, and have passed ISO 9001:2015 Quality Management Systems and 14001:2015 Environmental
Management Systems certification.

EASTVIAN TS

++ EARFRBFRFHAERHENEANERRFAEASEHNSEE SR EMEFREFRE ALL TRADEMARKS OR LOGOS SHOWN IN THIS PRODUCT
BROCHURE FOR THE COMPANIES AS SUPPLIER OF SMART OIL ARE THE REGISTERED TRADEMARKS OR LOGOS BELONG TO THE RESPECTIVE
COMPANIES.
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=@z 5| Product Index
k2 = BRAND TP M S BRAND | WP K% = BRAND P k2 = BRAND WP
far £ I3 Arkema IfIfEF=f Functional Products Paroil 53NR 32 Smart Base CP52 38
B AR E R AN 7 DA-8506XS 32 Smart Base CP60 38
Sulfurized EP Additives Tackifiers DA-8527 32 SR A
TPS 20 7 Paratac 29 R SR Phosphorus Containing Additives
TPS 32 7 Paratac XT 29 Chlorine Replacement Additives Smart Base P3358 39
TPS 44 7 V-176 29 Mayfree 133 32 SmartPhos P5710 39
VPS 11 8 V-188 29 Doverlube NCL-2 32 SmartPhos P6800 39
VPS 15 8 V-198A 29 KB SmartPhos P7800 40
VPS 17 8 V-378 20 | (R SmartPhos P7900 40
Vot Sone B prssure | | 2 | |MaycoBac RIS | 2 |\t
additive V-570 29 SRR Lubricity / Anti-Wear Boosters
SPS 10LS 8 V-584 29 | |Phosphate Containing Additives | | grmart Base AW2110 40
EEEEF R Doverphos 253 33 SmartFort LB6210 40
Surfactance Viscosity Modifiers Mayphos 45 33 SmartFort LB6220 40
Surfaline OC5 9 V-101 30 Doverphos EP-425 33 SmartLub LB6280 40
Surfaline R20 9 V-158 30 | |memmE/ Sa3 A B LARE RN
: Other Additives / Packages LDl qup i Sl
Inipol 002 9 V-160 30 & EP Additives
Normox C5 9 V-255 30 Mayco Base WLA-88 33 Smart Base 1110 42
Surfaline OX10M08 9 B R AN BB & Smart Oil Smart Base 1120 42
SR A Grease Additives R S Bae 12117 42
Phosphorus Containing Additives V207 30 Friction Modifier Additives Smart Base 1217DN 42
Surfaline PE684 10 V-4020 30 SmartLub S9010 85 Smart Base 1219 42
HE T V-4004A 30 SmartLub V6150 35 Smart Base 1238 42
it £t s DP-200 30 | | SmartLub 9212 35 | | Smart Base 1310LV 42
Alpamine N41 10 HEEE S &R FR IR Smart PB 85 Smart Base 1410 42
Hexasol 10 Specialty Packages & Additives Smart DTO 35 Smart Base 1417 43
Sk 7 7 3
gﬁ%ﬁiic Esters 22-451451(7) zz %OJIT;’E?EEESWY S ﬁgf}gﬁ:}r}giﬁ?iﬁi
- EP Additives
Esterol A 11 CI-426 30 Smart 1616W 36 Smart Base 2310 43
Esterol F 11 EVO-530 30 Smart DPE1506 36 Smart Base 2315 43
AL 8 Eastman V-162 30 Smart PE1536 36 Smart Base 2510 43
PHERZIEEF CMR-1001 30 Smart PE1586 36 Smart Base 2515 44
e #t % L % Dover Chemical | | Smart TMP1806 36 | | Smart Base 2516 44
Synergex 12 B ERILRERINF BN FEREHR Smart Base 2517 44
Dark Color High Molecular Weight
Synergex T 12 Sulfurized EP Additives Polymeric Ester Smart Base 2518 44
IPAE 12 Mayco Base 1351 31 Smart HMPE 9320 37 Smart Base 2526 44
MDEA 12 Mayco Base 1210 31 Smart HMPE 9360 37 Smart Base 2810 45
Synergex LA 12 Mayco Base 1362 31 Smart HMPE 9460 37 Smart Base 2816 45
FALFIF] FALTFIF) Smart Base 2826 45
Chlorinated Additives Chlorinated Additives Smart Base 2916 45

2023 #i/~= & New Products




Smart Oi1l & Chemical Ltd.

4 BRHEmiUILARLSF

=7 O /=
FamZ 5| Product Index
f# 2 BRAND TP k2 S BRAND WP & = BRAND WP l# & BRAND WP
Smart Base 3517 45 SmartSul W4772 50 FoamQuer 9775 54 Smart Base 1110A 60
R SR SmartPhos W3880 0 || gew TR
Chlorine Replacement Additives SmartPhos W5882 50 Emulsifier Tapping Oil Packages
Smart Base CR2040 46 K £iiE 5 Bh 25 B EL 5 Smart Emul 1618 55 SmartTap ST-1 60
Water-based Lubricating &
Smart Base CR2050 46 Anti-rust Co-Emulsifiers I RE ST SmartTap ST-2 60
Smart Base CR2060 46 SmartLub 3250 50 Emulsifier Base Packages SmartTap STH 60
Smart Base CR2070 46 SmartLub 3260 50 Smart Base S1215C 55 & A= B B -
K SmartLub 3599 51 | | Smart Base S2215C 55 | (REEEACCRERE et
Water-based Corrosion Inhibitors SmartLub 3699 51 e A pRA R sy Smart Base WLA6600 61
" Semi-Synthetic Coolant Concentrates . N N
Smart Base RP9090 8| | xERRgRER - AR A
Smart Base RP9190 46 Biocides/System Stabilizers SanCut EP369 55 Cleaner Concentrates
Smart Base RP9200 47 SmartCide BIT-20 51 SanCut EP3561 55 Smart Clean SC100 61
Smart Base RP9290 47 System Stabilizer SS7698| 51 0 [ L Smart Clean SC100PF 61
Smart Base RP9390 47 | | SmartCide BK983 51 | | Seluble Oil/Micro-Emulsions Smart Clean SC400 61
Smart Base RP9490 47 SmartCide BK988 51 SanSol MA806 56 Smart Clean SC700 61
Smart Base RP9690 47 SmartCide MBM 52 2B RS AR AR INMRA I LS
= = . Eco-Friendly Solvent-Based
Smart Base RP9830 47 MEREEENE Synthetic Coolant Concentrates Cleaners
- = = 5 Bactera-Fungi 52
HIEFE B IRRBMATFNF | | Testing Kits SanSyn SG6160 56 Smart Clean MC1070 62
Oil-based Anti-rust/Anti-corrosion
& Dewatering Packages i 3| SanSyn SD6260 56 Smart Clean MC2100 62
Smart Base RP2330 48 FoamQuer Defoamer SanSyn SM6560 57 B e A
Smart Base RP3113 48 FoamQuer 4172 54 SanSyn GG6767 57 Equipment Oil Packages
Smart Base RP3314 48 FoamQuer 7356 54 % € T L (R A Smart Base H5210 62
Light Color Drawing Oil

Smart Base RP333H 48 FoamQuer 7365 54 Concentrates Smart Base G5310 62
Smart Base RP3340 48 FoamQuer 7396 54 Smart Draw SD361 57 HERmT
Smart Base RP3393 48 FoamQuer 8612 54 Smart Draw SD379 57 Other Additivies
Smart Base RP3740H 48 FoamQuer 8613A 54 Smart Draw SD3629 57 Smart Base CC8180 63
Smart Base RP3753 48 FoamQuer 8617 54 Smart Draw SDA3630 58 SmartSed 8958 63
Smart Base RP4460 49 FoamQuer 8619 54 Smart Draw SDA4894 58 MistQuer M1000 63
Smart Base RP5720 49 FoamQuer 8629 54 Smart Draw SDA4896 58 MistQuer W3000 63

TBEag . . HEEN
Smart Base RP7130 49 FoamQuer 9936 54 & @ T EIS &R HENET

Lieht Color Cutting Oil Pack Smart Oil Recommended
Smart Base DW6180 49 FoamQuer 9968 54 1ght Lolor Luting L Fackages| | pormulations
Smart Base DW8350 49 FoamQuer 9191 54 Smart Base CF1101L 58 riptin -
Smart Base DW8810 49 FoamQuer 9281 54 | |SmartBase CF1104LK | 58 Neat Oil Formulation
EAFEAY) FoamQuer 1010 54 Smart Base CF1107L 59 ZL{kiH Soluble Oil 65
High Molecule Polymers FoamQuer 1020 54 Smart Base CF1108L 59 %L Micro-Emulsions | 66
SmartTac H 49 FoamQuer 1030 54 Smart Base CF1109LT 59 g o gty e

. Semi-Sythetic Fluid

SmartTac M 49 FoamQuer 9300 54 R ST E TR R y L
JKELEE / ARE I FoamQuer 9317H 54 Dark Color Cutting Oil Packages SR
Water-based Lubricating / F 1'? S ! thetic Fluid 68
EP Additives FoamQuer 9371 54 | | Smart Base 1103SS 60 ully Synthetic Flui
SmartSul W4770 50 FoamQuer 9717H 54 Smart Base 1105SS 60

2023 #i/~= & New Products
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PRI ID SRR T
ARKEMA SULFUR CONTAINING ADDITIVE

MDA R RFA0FERALFELURA, ERUFESRERSHA; ~REESTHESY (TPS) RIEWE LTI (VPS)
251 %Fﬁ?ﬁﬁ%lﬁ&ﬁ%ﬁ%ﬁﬁmE%MN XAARTF=R—EARKHAE .. RASQARZFNELE
AERRA. FmitdERRERHRRTZNER. BE, FaKR. 8% ZRERIMR. EERLRINTIERERRD
m%%@#iﬁf mAEEERUWBRIEERE, RS =L EE.

Arkema has cummulated 40 years experience in thio-chemical professional technologies, occupying the leading position
in thio-chemistry. Their products include polysulfides (TPS) and vegetable-based sulfurized product (VPS) series; which
are premium EP additives for metal working fluids and gear oils. The two series have long been adopted by the oil majors,
natural gas companies and the medium and small business enterprises. The products can satisfy the most severe requirements
of modern lubricants. Also, products possess low odor, light color; safe to use and environmentally sound. The active sulfur
additives react with metal promptly under low temperature, and the non-active counterparts are very stable, not easy to pose
corrosion problems to copper.

HEE MR - KSR 1k AESEMER (R ERE R

Inactive sulfur: low copper corrosion Inactive sulfur: low copper corrosion

HERE ERR NI - BRI TRAESRERE HIRE EmiR MRS - AT RAESRRIE
Thermally stable: sulfur available at higher Thermally stable: more sulfur available at higher
temperatures - good for low torque and temperatures - good for low torque and

high speed operations high speed operations

WKiE: EEA RGBT
Odor: Better in closed systems

ERMI. RE,
BanER TAligiiH

rmi BaRFER
e TPS 20 Tl A5 - %L1
industrial gear oils TPS 44 Automotive &

57
LN

industrial gear
oils - Rolling

TPS 32

FEIMER: ERIE T IR - BRI T SHEIRERE
Active sulfur: sulfur available at lower
temperatures - good for high torque

and low speed operations

ERBMI. RE, ShIFEHE

MW,M forming,drilling muds

SPS 10LS

FAM: Zkﬁﬂ%kfﬁ%ﬁﬁﬁ@?ﬁ%ﬂﬁ&l‘ﬁi&EEE%%ﬂz%*ﬁ*«l*ﬂEiE%ﬁﬁEﬂﬁl E PR RERRNNAERARSE R REIAARIERE T ROMA BRI . BT -RESRBE~HITARTARRME
&, BRMFEEFRINEAFENERRR; B EFHREMRNOSEARIMNEFEER~RIE, A AR REFRMBARIM TR RIE. A RAFHER A EE A HA0) =Rk R Rartit
AT R IIE, uﬁﬁiﬁ:ﬂﬂzﬁtﬁ’]ﬁﬁﬁﬁﬂzEAFﬁ BE, AENBRYISENE. K5, Zﬁi*,’%ﬂ%l’ﬂﬁﬁuﬁﬁcﬂii BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE

KARIHEKRHIFIF, FFULERR,

Disclaimer: Information provnded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Ol companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data updatc %owever, Sman bll pani f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,

pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or Pl‘odllﬂ formation before use. Furth , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state

that all product trademarks other (gan Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respeclwe compames, or from their sources.




Smart O11 & Chemical Ltd. I %Y Rl ] ARKEMA

A= 4% M PRODUCT FEATURES TPS / VPS

SEMER ACTIVE SULFUR PS 20

EERTSEERYEENERT, FunBRtRomaE. 249088
Active sulfur refers to the sulfur content released from additive in the - -
presense of copper power. F4y Composition C:66.3% H:11.6% S:22.1%
o TS 32
A TPS20 e Co24H50Ss5
I

|
I =]
Dl SrFH MW= 498
|
|

40 -

30

' R4y Composmon C:57.8% H:10.1% S:32.1%
_ L4 TPS 44 -
CgH18S3

TR MW=210 i ‘.‘

4 Composition C:45.7% H:8.6% S:45.7%
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Rl e el
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&% Temperature (°C)

#FEEM THERMAL STABILITY
RIMFIRARREER—RIFHIE ISR . IR B REMLY(TPS20) AR E R AWMLY (TPS32) 4.

Thermal behavior of additives is a good indicator of performance. Figures show that trisulfides (TPS20) present higher thermal
stability than pentasulfides (TPS32).

TEYERR Active Sullfur (%)

e
|

°
S
Bl

- T ST AR R FE
%/ & TPS20 DSC Start Decomposition Temperature
= os | = TPS32
&
JEPREEN
'l'K 0.25 r §
=Y B S
@ _— T\”‘\a\a " 1 TPS 32 TPS 20 TPS 44

100 30! B 00 900 1100

WAE Temperature (°C)

ANFRLE T R R ORI 2 A Bos s ERR A & PR F M 7 7 A A RIS T B R AR R L
Active sulfur content is indicated by copper powder discharged under Weight loss of products as function of temperature by Thermal Gravimetric Analysis

different temperatures.

ME+ IR EWEE (TDM) +53K
C12 tert-Dodecyl Mercaptan TPS 20 TPS 32 Very Low

WETREMRE (TBM) &
& tert-Butyl Mercaptan TPS 44 Medium

WIREZHRUTPS)E~TE

PRODUCTION PROCESS OF TERTIARY ALKYL POLYSULFIDE
TPS KRR, %&. 5EHRRIES. SMAENENERE. IEFRRETURARERSH) HEBENBEEFSIE.

TPS exhibits outstanding performances: low odor, light color, excellent solubility in a variety of base fluids, high sulfur content and high EP capacity. These properties
stem from their unique manufacturing process starting from high purity mercaptans (RSH).

R-CR=CHj + H)S = R-SH

R-SH + S —— R —-SX—-R

FAM: Kﬁﬂ%k{#%ﬁﬁﬁ@ﬁﬂﬁ&ﬁﬁﬁ&iEﬁ%ﬁﬂrzg:}:ﬁﬂﬁﬂmiﬁﬁﬁsﬁﬂ ﬂ’_Fﬁ:ﬁ&ﬂﬂ.’ﬂ]B‘JAVE/\_]:H#TLFE‘»Aﬁ;EEﬁﬁ&j%E'J R AEIE SR BT RESRIBE~HITARTIALRME
&, ﬂ?k{l]Tﬁz?ﬁ:ﬁJf‘ﬁiHiﬁﬂﬁﬁﬁ% B EFEREMRNNAIERARRMEH TR~ R, Bo 7 AR 45 REIR MRS R MR RIE. FAFELLAATAZR A F A RA 1~ s/~ @ ZTRt AT S it
R R, l«,{ﬁﬁ}iﬁﬂ]fzﬂﬂ'ﬁﬁﬁ@ﬂrzEAm BE, AENBRYISENE. K5, Ziﬁ?kﬁ*»l?}ﬁ]aﬁﬂﬁ&ﬂgﬁ BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE

KNESHRIRE IR, FFILAERR,

Disclaimer: Information prowded by this booklet i and formulations are based on tests and data supplied by Smart Oll companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update anwever, Sman bll pani f: or any of our or suppliers make no warranty or responsibility, express or implied, n¥ any kind regarding products, performance,
pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test
to determine tlle suitability of our products or Prodllct formation before use. Furth we regret that we cannot be any changes in sp I or other technical contents in this site. Also, We hereby state
that all product trademarks other tgan Smart Oil, including trademarks from our suppllers are the trademarks belonged to the respemw companies, or from their sources.

Tudi s
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7= fa K B PRODUCT APPLICATIONS

e hidldE w VIELE] " EEHIFE T
A1) PIHl . EHl nT
pom | FER | gom | KER | A e | e | FER | acp | KER | o
BROACHING MACHINNG | 9/ BROACHING PROCESSING Tt
BROACHING MACHINING PROCESSING ROLLING
perRoUS | NON- | “ppppops | NON- | DRAWING GREASES | FERROUS | MOV | ppggous | NON- | Topg | TREADING
e | remRous | PEENS | ERROUS | STANPING peRous | RO | FeRRous
METALS METALS METALS METALS
TPS 20 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
TPS 32 ° ° ° ° ° °
TPS 44 ° °
VPS 11 ° ° ° ° ° ° ° ° ° ° ° ° °
VPS 15 ° ° ° ° ° ° ° ° ° ° ° ° °
VPS 17 [ ] [ ] [ ] [ ] [ ] [ ]

53
APPEARANCE PUERRE
25

4 BALLEP
Pp/Pp | M Ik [t 7 /& 14 Cu Corr.
E3 0 W (1% FRE=EQS
s‘l) REICHERT | 150225t iF1 BASE OIL)
TEST ASTM D130

R M omt

PRODUCT FEATURES L

A
DZZSS ué%,%\g mi#
st | B R =
i & PURE  [DIMERCAPTO-( - BENZO-
Hat PRODUCT | THIADIAZOLE| TRIAZOLE

PARAFFINIC A?}/’f"
BASE OIL J

EBHEGEEML), EATERERE. KKK
K. #RENES MUETEE RBIRSEIEE200-

TPS 20 210 C). BRTHMAERRRME: SFE—MMT. &K
“jgk . AERTAERH. , I

SR . seay Non-corrosive(Cu corr. 1a), suitable for yellow metals. 2'3 53 L =121 55 T 078 4 <lb NA NA
Dialkyl {2 5%';5 Very light odor. High thermal stability. Sulfur can existin =5 . (50)

Trisulfide Clear Clear high temperature (init. decomposition temp 200-210°C). @

Light Light Suitable for low gear high-speed operations; including

Yellow Yellow general operation, forming, car and industrial gear oils.
EiER, TERTEEERE. FBARdHEILILTIH
o SERIRIE. MAIFTIRIET (RIRDBIRBE170-

TPS 32 180°C), EHA FEHAERIEIRIE; GFE—MHEEM
ik I. REFEHE. 29 4,

BRI Active sulfur, not suitable for yellow metals. Can be - @50 6 1|l = 315/82 107 97 4c la-1b la-1b
Dialkyl EH blended with neat and soluble cutting oils. Extremely 32 C (£10) = 20 (72 ’ 0.3) (0.1)
Penta- sy ;~ﬁ~’ low odor. Sulfur can exist in high temperature (init. (23)
sulfide #  Clear decomposition temp 170-180C). Suitable for high gear

Clear Light low-speed operations; including general metal operations,
Yellow Yellow forming and well drilling fluids.
MegEn, BATFERBEIESBRIEEE. IE
Bt EERTEEERE. AREES, ESMA
HFTHIR (BI85 BIEE200-210C). i&MAFEH%E

— BRI (R, B0 AR T En R sn. Ak,

g %%nﬁ]ﬂ%%ﬁ for industrial lub lik ils and 2 g 4 < 400/63 1 1

= igh sulfur, suitable for industrial lub like gear oils an - < a a

—ﬁ.’“{k% lul;gricating grease. Not corrosive, suitablg for yellow 48 @320 ) =70 +10  (64) s | 26 | S (0.08) (0.01)
Dialkyl C

g s metals. High thermal stability, more sulfur can exist in (18
it ;ﬁ # 'Hg high tempe%ature (init. decomgosmon temp 200-210°C). 9
Clear Clear Suitable for low gear high-speed operation; including car/
Light Light industrial gear oils and rolling oils. With odor, better used
Yellow Yellow in closed systems.
v Note: 1: fiii&iE K Sulfur Scavenger 2: K [HJk i 71l Surface Passivator

FAEM: K ﬁﬂ%kfﬁﬁ@ﬁﬁﬁ@ﬁﬂﬁ&rﬁﬁ&EEﬁ%@ﬂz%T‘ GO E S AT R E{Fﬁjﬁfiﬁ&ﬂ]ﬁ‘]”‘fﬁ/\—Jj?.ﬁtrf’i%ﬁxeﬁﬁﬁﬁjﬁﬁ'l R AEIE SR BT RESRIBE~HITARTIALRME
&, H&{I]Tﬁdﬁ:*ﬂffﬁﬂ'%ﬂﬁﬁﬂk B EFEREMRNNAIERARRMEH TR~ R, \ Be R RS RFR MRS R R RIE. IR PRTHEIR M & M1 s /™ Rl it
TR RIIE, ARERIRMREFAE raﬂzEA)ﬁ BE, AENBRISENE. B RER vgﬂ%l"]ﬁﬁﬂﬁ&ﬂ}'{i BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE

KNESHRIRE IR, FFILAERR,

Disclaimer: Information provxded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Ol companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data updatc 1’lowever Sman bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,
pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or Pl‘odllﬂ formation before use. Furth , we regret that we cannot be any changes in or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppllers are the trademarks belonged to the respeclwe compames or from their sources.
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Smart O1l & Chemical Ltd.

@
AL ARIE RN VPS SULFURIZED EP ADDITIVES HE¥1E £#i{L4) VEGETABLE BASED PC
531
APPEARANCE

21 B Z4& TYPICAL PROPERTIES

Bk AR E

ik
ORIG.
FLUID

T
PRODUCT FEATURES

4BALLEP
Pp//PB

(RAFE

i)
(LOAD
WEAR
INDEX)

ASTM
D2783
3%
150 VG32

AUEE

ELfil i
PARAFFINIC
BASE OIL

HS
I
TEST

FRER
s

KK
ae
ACETATE
PAPER
COLOR

s 11 0, AR, REGDE. MERRERE. R,
AL gg;’ﬁ@%ﬁ AIASREEL LR, 5TPS 204HE, &
E gFE I,
E;HE & Low odor, thermally stable. Provide lubricity, anti-wear and EP >10 200 <7 >150 <  250/80 05 12 <ib <3
Ea?y . properties. Non-corrosive, can be used for yellow metals. Can (<1) 360 -10  (42) ' ' -
_|§ e T be blended with neat and soluble oils. Good performance when
n-  3RH EME plended with TPS 20.
glyceride Clear ~ Clear
Amber Yellow
VPS 15 KRR, #MIZE. 1‘51 \:I ,ﬁg ?n. **&*EE## . e/,
AR AR I%ij%i(ﬁizr, thermally stable. Provide lubricity, anti-wear and EP 1‘1:.5 550 6.5 100 < 400/80 08  <Ib 3
léatty . . properties. Non-corrosive, can be used for yellow metals. Can 16 - <0. = -10 (62) 0.76 : =<1 <
st_er iGiMl  i8#l  be blended with neat and soluble oils. Good performance when (8) 750
Tri- — 3RE 3RH  plended with TPS20.
glyceride Clear  Clear
Amber  Amber
VPS 17 B ARE. BUITE. ABRAEREE. E,
wiLiE EEeEE. WiAR4HFIILE. 5TPS 32$ﬂﬁﬂ ﬁ
FERAER Eﬂ%m° . . . 16 149 4a
Low odor, thermally stable. Provide lubricity, anti-wear and EP - B < 315/63 )
Fatty . . 18 <5 >150 10 62 072 1.0 <5
Ester &% SEH properties. Cprroswe, cannot be uAsed for yellow metals. Can 30 = (62) 4c
i i,'ﬁ.IEI = be blendeq with neat and soluble oils. Good performance when (8)
glyceride Clear  Clear blended with TPS 32.

Amber Yellow

KBS IREFINF WATER SOLUBLE EXTREME PRESSURE ADDITIVE

SPS 10LS

Bl £ 4= TYPICAL PROPERTIES

I A
PRODUCT FEATURES

BB KA. SIEFEMBETMF. FHEME. 8. SKFATUEMELGIHE
7, BEGMEEHETHIEERE. HEATRER, FAREREARERMT
. AR -RIOREL. ESHERNT—EER, YREE. HERR
m#ﬁmﬁmi,%@m%%%&%mﬁﬁﬁom%éﬁ&ﬁ¥ﬁ&MIﬁﬁ,K%
sliEiRix. SEMFMFARS, REERASFEN. MIREREZKAHBER T
FRBE 12 AMFER.

COPPER | #5/%

2

ﬁ’;'gﬁéf No stange odor, water-soluble, EP additive containing contains non-active sulfur. Not g5

FIE casily stain copper and aluminum. Soluble in all proportions with water, and is stable at -

T — full alkaline pH. Recommended for hydraulic fluids, synthetic and semi-synthetic metal 105 S0 21100 >7 1b 2.22
Pressure working fluids. Can elevate EP properties of product. More superior effect can be attained

Lubricant when working with anti-wear additives. Treat rates depend upon individual formulations,

Additive but 5-20% immediately give outstanding performance. Not easy to cause foaming problem

when used with synthetic or semi-synthetic fluids. Good stability and compatibility
with other additives. The metal working fluid can be stored for over 12 months without
- degradation when there is no bateria proliferation.

;EIJ;EI
Clear

GIARR: ZKﬁﬂ%kfﬁ%ﬁﬁﬁ@#i%ﬂﬁ&l‘ﬁi&EEE%‘;@ﬂz%T—r“-ﬂ%ﬂmii%ﬁﬁ“’ﬁﬁl iFF’ﬁi{ﬁH&ﬂ]E‘JAVE/\"HM#FF’hAthﬁﬁ&TﬁE’J'ﬂﬂxfﬁﬂéﬁ%r&ﬂ BT~ RRSRIBE ~ BT hR L RME

&, BRMFEEEHINAFEMERRR; B

TR R IIE,

FRREMBNNG AR BN TR~ mE
BE, AENBATISENE. B RERAENSFAZNEENEE, BTSTEM. AENBRANTETEHN. SEHAHERIRER

LU ERA R R AP A NMEEA)?H

KARIHEKRHIFIF, FFULERR,

Disclaimer: Information provxded by this booklet i
correct and rellable at the tlme of writing and data updatc 1’lowever Sman bll

Tudi s

and f

or any of our or suppliers make no warranty or responsibility, express or implied, o

to determine the suitability of our products or Pl‘odllﬂ
that all product trademarks other (K

n

P
formation before use. , we regret that we cannot be any changes in
an Smart Oil, including trademarks from our suppllers are the trademarks belonged to the respeclwe compames or from their sources.
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=

are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)anlcs or suppliers, which are believed to be
any kind regarding products, performance,

are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
or other technical contents in this site. Also, We hereby state
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= H & M 7 SURFACTANCE

21 B £ 47 TYPICAL PROPERTIES

" ) X ~
S Fom 5 1 o | A | oqm | HHE

APPEARANCE PRODUCT FEATURES N WoistuRg | VISCOSITY
wmy | 2°C

mPas

BHC16-1EE8FSAN ALK FHEMBMIES FRE
BRI BEFLLA B R R AN, FTIRERIFHELR
4 BEARIRSARIFRIIMIIELE.

Non-ionic surfactant obtained by reaction between oleocetyl

Surfaline OC5 alcohol and ethylene oxide (5 moles). Excellent emulsifier
C16-C18 for mineral and natural oils, provides good detergency 69
1 £ #2(5E0) property that is highly effective for aluminium and cast-iron 5 NA NA _ NA NA 1 3
Oleocetyl Alcohol machining. 73
(5EO)
F =R
Trans-
lucent

BEZKHERHE, EBSTFERREEER, HLBEANL.
A 4 H i = B R SR H L.

Ethoxylated castor oil non-ionic surfactant with HLB value of

Surfaline R20 10. Can be used as emulsifying agent for oleine and vegetable
REZH oils. 64
ES R M 104 >80 NA - NA NA 05 NA
Ethoxylated 70
Castor Oil
BRE
Clear
Yellow

HRERTER A RS B — BR R 2 S 5, A RIFAIF MR
IKEFIE. REWRME SR K RIE AR E 2 5 P A R ok R HE
KR, TEFK, BFRBAMEIAET. IHATF
RHREEE. $RE. & RESEEMIERH.

Salt from fatty acid and fatty diamine, with good lipophilic
and hydrophobic properties. Can be adsorbed onto the

Inipol 002 hydrophilic or moist surfaces to give dewatering and water
tEE T RRATEW repelling effect. Insoluble in water, soluble in most organic 8703 215 53.6
Alkyldiamine solvents. Can be used for drawing soft copper, aluminium kg/ n‘]C NA <100 NA - N 1 NA
Derivatives tubing, rod and wire in metal working formulations. @50 2.35 58.6
=N =|
Milky
White
ERMR R AREEEFROREELA . ERIEE
RPEEEFE. AMEAEER. 280 RELF .
Non-ionic surfactant in alkaline or neutral aqueous solution.
Noramox C5 Enables cationic property in acidic aqueous solution. Can be
YA—F-2: DrlcBd: used as wetting and dispersing agent, and emulsifier. 2.25
Polyoxyetflylfne ) 098 NA <100 NA - NA 05 150
Coco Amine 2.45
IRIH
Amber
BHEREREELR, THATRERGAMITL
EREZEFER: BBt
Surfali Specialty Alkoxylated Surfactant, can be used as wetting
O;l(rlgl\l/l%% agent in detergent applications and textile processing; 49
GRERREELR EoEEE NN G DT a a7 NA NA NA - NA NA NA NA
Alkoxylated 52
Surfactant
R
Clear
AR 7Kﬁﬂ%kfﬁ%ﬁﬁﬁ@#i%ﬂ%&l‘ﬁi&EEE%@ﬂz%T—r“-*—lﬁﬁﬂmii%ﬁﬁ“’ﬁﬁl ifzf’i&ﬁcﬁﬁdl]E‘JAYE/\"HM#FF’hAthﬁﬁ&TﬁE’J AR BT RASRBEFHITHIHHLRME
&, H?Jzﬂ]Tﬁdi*lJFFﬁﬂ'iﬁﬂﬁﬁﬂk PR RAEMERNBEE AR SR st~ 5 BL 75 MR LS RS IR MR RSB R M RIE. A7 ARAZE K A & 6 A 3 A1/~ sl F= M Bkt A e it

AT R IIE, uﬁﬁiﬁzﬂ]#ﬂﬂﬁ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRYISENE. K5, Ziﬁﬂ(%ﬂgmﬁﬁuﬁ&ﬂ;{i BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KARIHEKRHIFIF, FFULERR,

Disclaimer: Information provxded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Ol companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Sman bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
h , we regret that we cannot be any changes in or other technical contents in this site. Also, We hereby state
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to determine the suitability of our gmducts or Pl‘odllﬂ formation before use. Fur
that all product trademarks other ¢
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1t &% PHOSPHORUS CONTAINING ADDITIVES
g1 ) # 4F TYPICAL PROPERTIES

5L & M M miE | PR | s |SHRE

TOTAL akE

T

APPEARANCE PRODUCT FEATURES . | 1ODINE HoisTuRe | VISCOSITY

VALUE

lg/100 g HCL(N)/g

BETRAZLED THMERRE. AFSEIITRET
BRI . 7= an 5 WS BC B AT & 4% i 1 56U A0 B 8 R 1
EMEM. FLLEENRYF, EREKPARFRENRT.
Phosphate Ester of oleyl alcohol with 5 ethoxylates. Anti-
Surfaline PEG84 wear additive for metal working formulations. Exhibits
1{%%%%%@5 oiliness and anti-corrosion properties, and brings synergies,
or products with sulphur. Excellent emulsification power,
! (5EO)H fi di ith sulph 11 Isificati

. 150
Phosphate Ester and stable in hard water. NA NA NA NA NA - 2

of 165
Oleyl Alcohol
(5E0)

¥%IA
Amber

HEHMF OTHERADDITIVES

J %7 4% TYPICAL PROPERTIES

ml mg % MAX

20°C

mPas

NA

l—._‘,—_ FII:FII q:# 'I.":Lt 5‘|=l D)= b= %E%j} =

SURFACE

PRODUCT FEATURES o | REF % | TENSION
g ; 255°C

EUREKBRFRER], PHMEHR, ERTE TRARBpHENFEEA.
ik, RREKD, BRERMRE. SFn, FRELERE. BNEDE, SKE
SRERENERE: MEEEKMERTPRKBEDORAFMANE. ATRFAH
[E1taE. BEMAES, TAMNER~mIILUREL.

Multifunctional water-based system stabilizer with high neutralising capability. Can

Alpamine maintain pH range under normal condition. Low odor, low surface tension with
N41 wetting capability. High boiling point, with low vaporation rate. Can restrain bateria
LR growth, have synergistic effect with majority of biocides; so can greatly reduce
PR treat rate of biocides. Can boost anti-corrosion property. High coupling power, can (gg5 1445 85 186 99 27
Multi- effectively maintain emulsion stability of products. ' ' '
Functtional
Neutralyzing
Amine
B
Clear

KEHRIAT, BEE ASEMERFRRES: JT 5ok, EEFRE
PER R IE M BRRIR; A ?ELEE&*L*—EE g LA E’H%ﬁ?flla REW
. REEE. ﬂi&i’%ﬁ%‘&ﬁ - EATRER. ﬁEhﬂIi&'&%ﬁ?Lﬂ&'o
Water white oxygenated solvent with high solubility. Can mix with aliphatics and
Hisasl aromatics, also with polar materials like water, alcohols and fatty acids; being a
IKE multifunctonal coupling agent. slightly flammable, with low vaporisation rate, low
BEF surface tension. Suitable for hydraulic oils, metal working fluids and drilling fluids. (0.920
Water - 14276 97 197.5 NA 285
Based 0.923
Coupling
Agent

b
Clear

FAM: 7l<g*«lﬁksﬁtﬂﬁﬁﬁﬁ@ﬁ%ﬂﬁﬁfﬁi&EEE%‘;@ﬂz%T—g*«l?ﬁﬂ&ii%ﬁﬁ“’ﬁﬁl iFF’i&L’:H&ﬂ]E‘JAYE/\"HM#FF’hAthﬁﬁ&TﬁE’J'ﬂﬂlﬁ%ﬂﬁﬁ}%@ﬂ BT~ RRSRIBE ~ BT hR L RME
£, BRNTEEHEAFENERRR, 2 P RAEM A & 1E L RS A RERE &} Bo 7 AR 45 REIR MRS R MR RIE. FAFELLAATAZR A F A RA 1~ s/~ @ ZTRt AT S it
AT R IIE, uﬁﬁiﬁ:ﬂﬂzﬁtﬁ’lﬁﬁﬁgﬂzEAFﬁ BE, AENBRYISENE. K5, Ziﬁ?kﬁﬂgmﬁﬁuﬁﬁcﬂé’ii BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KARIHEKRHIFIF, FFULERR,

Disclaimer: Information provnded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Ol companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
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@
fiE SYNTHETIC ESTERS

- o ) (ISEEESE k) &E R e 2
BRAND | 53R oM B OME C18 ESTER CONTENT | IODINE INDEX POURPOINT ACID INDEX
5 [APPEARANGE PRODUCT FEATURES % gl/ll)(]g mg KOH/g

=/ME | KE | &/IME B | &/VE | &AHE | &/ME | &RAE
MINI MAX MINI MAXI MINI MAXI MINI MAXI

FT48 Description

 SRIERRRIBRFRES: (S RIEM, HFHECI8EK (EERMBMMITHI)
Methyl esters of linear fatty acids: saturated and unsaturated, essentially in C18
(primarily oleate and linoleate).

* 100%4EIE, 7= BE R 100% vegetable oil origin, processed from castor
oil.

o BT EYIMERR: 28KJ575% Readily biodegradable: 75% after 28 days
(77i% Method OECD TestGuideline 301 B)

BBV Typical characteristics

o A (11°C) 4hI: B EPIK RIARRYE BUE A IE Appearance at cloud point 75 - 100 200 - 5 = 5
(11 °C): clear limpid liquid with presence of crystals and needles

« 1% [E = Freezing point: 6°C

- BRMFEEMEER, FATEI Oleris® Esterol F

Esterol If low temperature is needed we recommend to use Oleris® Esterol F grade
A « Kauri-Butanol Value {& : IKB= 69 (ASTM D1133)

o FK-FHTE: HLB=11, AITA{EKBMHEIES FREEMLER
Hydrophilic-Lipophilic Balance: HLB = 11, can be formulated in aqueous
solutions with non-ionic surfactants

* 5% = High boiling point (354 °C), &A= high flash point(173 °C)

5z Applications

o HBEAIMF (RERERTR)  EEVEBMESEMIR
Lubricant additive (as viscosity regulator) in cutting oils and metal working AR Identification numbers Registrations
fluids CAS-No: 67762-38-3
o R E 2540 AL TR F B Oily agent for the treatment of leather and textile EC Nr: 267-015-4

ABE . Bit i 5 BE 75 5% 7 Degreasing and cleaning agent
Clear . iﬁﬂiﬂﬂﬁﬁﬁﬂﬁﬂk’i%%iﬁéﬁﬂﬁﬂ REACH ( l”‘l Europe) 01-2119471664-32-0076

Yellow  Bi5 pased plasticizers in coatings and adhesives applications.

4148 Description

o IERRATRE HES: (AFASAIEM, HFRIRCI8E (FERZ MBI HE)

Methyl esters of linear fatty acids: saturated and unsaturated, essentially in C18

(primarily oleate and linoleate)
« 100%tEME, F=BERmME 100% vegetable oil origin, processed from castor

oil 73 = 100 120 - <-8 = 5
* Esterol F 98% 55 F & 4IB&f# 98% of Esterol F is readily biodegradeable

H AV Typical characteristics
R (6°C) ShIR: AR/ N B9 7 EUE A R A Appearance at cloud point
(6°C):
Esterol clear limpid liquid with presence of small wax particles
F o {52 (-8°C) SN AIEBAE B G R I
Appearance at pour point (-8°C): opaque white viscous liquid
« ¥ = High boiling point (305°C) , 15 A s high flash point (167°C) FEMHERIED Identification numbers Registrations
F2 F Aoplications Oleris® Esterol Fr2— B REACHIMERI H Oleris® Esterol A
49137 S~ 25080 . Q. = = 4] H3E
ERTRET (EAREEYERY) gsws %, CAS:67762-38-3) TR ELFIRMFAIAK KRS

lrbl

Concrete mould-release agent (all seasons formulations) ° . . . .
« S & BNHAF Fluxing agent in asphalt and bitumen Oleris® Esterol F is a mixture of the REACH registered substance

< @BMARMA (RIERERTH) . EETHBAEEMNIR Oleris® Esterol A (98% minimum, CAS-No: 67762-38-3) and
Lubricant additive (as viscosity regulator) in cutting oils and metal working additives
HiAE  fluids (CAS proprietary).
Clear * RZHIFIAAFI Solvent for agrochemical preparations
Yellow

FEZEZH4y Typical composition

Esterol A C18 $£E& CHAINS (> 7 Esterol F C18 $£E& CHAINS (> H {th$%E% OTHER CHAINS

C18:0 @5 AR fE STEARATE C16:0 I HEEREE PALMITATE

c18:1 iHEREE OLEATE C13:1 + = 1B S TRIDECENOATE
C18:2 I il EZ S LINOLEATE c11:1 +— & Ess UNDECYLENATE
C18:1, OH B R EAHE RICINOLEATE ]

FAM: 7l<ﬁﬂ%kfﬁ%ﬁﬁﬁ@?ﬁ%ﬂ%&l‘ﬁi&EEE%%ﬂz%*ﬁﬂ%ﬂEii%ﬁﬁEﬁﬁl E PR RERRNNAERARSE R REIAARIERE T ROMA BRI . BT -RESRBE~HITARTARRME
&, BRMFEEFRINEAFENERRR; B EFHREMRNOSEARIMNEFEER~RIE, A AR REFRMBARIM TR RIE. A RAFHER A EE A HA0) =Rk R Rartit
AT R IIE, uﬁﬁiﬁzﬂ]#ﬂﬂﬁ’lﬁﬁﬁﬁﬂzEAﬁﬁ BE, AENBRYISENE. K5, Zﬁiﬂ(,’%ﬂ%l’ﬂﬁﬁuﬁﬁcﬂii BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KARIHEKRHIFIF, FFULERR,

Disclaimer: Information provxded by this booklet includi ifi and formulations are based on tests and data supplied by Smart Ol companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data updatc %owever, Sman bll pani f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,

pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or rodllct formation before use. Furth , we regret that we cannot be any changes in or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respeclwe compames, ot from their sources,
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AL 8Synergex LTNRERFIMTI S HEREANASAEREGR. RRtbnhemER, SR THIERFIMEFIRR
BifZ. Synergex=mBtERKLFIFMMHERE T KEEEMITRATERE.

Synergex multifunctional amine additives from Eastman can be used in combination with other amines or used by themselves
in a concentrate, used tank side, or used to make corrosion inhibiting salts and amides. Synergex products can extend coolant
life and improve the performance of most water-based metalworking fluids.

£ FSynergex B WA =, FlaBUEpHIZH . BRAILKBEN. KIFELME. KRR IFKAEHE
With the use of Synergex, multiple benefits are available such as improved pH control, greater emulswn stability, low volatility,
low odor and good water solubility.

Synergex BE SAREF. BAEF. SBHALTIFEIRMEIFIEECRMF CE URARGE. BE, fthags STRRE
ARELUEE RS BAT.

Synergex can be compatibility with other additives such as biocides, fungicides, metal deactivators and corrosion inhibitor
that can boost their performance as well. Besides, it can combine with various carboxylic acids to make the salts for corrosion
inhibiting purpose.

ZINEERZ R INF] MULTIFUNCTIONAL AMINE

AL #& TYPICAL PROPERTIES

= o i SUGGESTED | wrpr | ; WA | e
s 3 = om TREAT FELLR | BRI | oo pOINT 7;2;6{}—]'{:-
APPEARANCE PRODUCT FEATURES RATE 4% TAG PRESSURE
°C CLOSED CUP WP
oc d
e SUEKERGREN. EHEH TEREHENAEE
2% W, AFSKERG. MBS KERFLTHINIAS 0.1394
Allyl . BREKRGHSG. FRAAHFEAENLE. F2F o 089 25 1977 975 @aoc
A kanal Fe BIENEEUAENR. R

Multipurpose water-based system stabilizer. Can control pH Concentrate

Colorless S o .
to the range of application under normal condition. For use in
Svnereex T various water-based systems. Can enhance compatibility with 0.1-0.2
Jﬁy" E%—?Hﬁ other components in water-based systems. Effectively prolongs ’Eﬂliﬁﬂﬂ 0.963
‘Al system usage life. Product can also provide anti-rust and biocide ~ Tankside - 70 283 141 <0.01
Alkar};ol function. Contains no benzoic acid derivative and similar 0.980 @25°C
- harmful materials. '
Amine EE
Colorless
IPAE H70%FAERCES530% FAE_CERREEMM. AIE 315
{ﬁ;ﬁ?gﬁ% ‘I#%{Jszﬂiy FEREBNREMPRMEER, pHETRBEE  RER
Ra BE. Concentrate -50 110
Isopropyl A blend of 70% isopropylaminoethanol and 30% 0.93 (Jti&) - 75 @ggc
Amino isopropyldiethanolamine. Provides lubrication, pH adjustment 0.5-2 (Glassy) 265
Ethanol and anti-rust properties in soluble oils, semi-synthetic coolants &7 AN
Mixed T and fire resistant hydraulic oils. Tankside
Colorless
LD . IRIELE, KA. ERFIEATSHEBNIRES
RE_LER FRIEA. 1.04 21.3 2433 138 0.0031
Methyl Low VOC, low odor tertiary amine. For use as neutralizing agent 3.20 ’ e : ’
Diethanolamine Kt in vast types of metalworking fluids SREETR
Colorless Concentrate
0.5-2
Synergex LA R
AR e .
I;IyJ(lizroph;otfcic Mild odor, hydrophobic N-alkylalkanolamine. For use as ’ ; : :

N-alkylalkanolamine o8& hydrophobic neutralizing amine and bio-stabilizating agent.

Colorless

GIARR: 7kﬁﬂ%kmﬂ@ﬁﬁﬁ@?ﬁ%ﬂﬁ&fﬁ%&EEE%@ﬂz%T—ﬁﬂ%ﬂ&ii%ﬁﬁ“’ﬂﬁl iF’P’HﬁL‘cﬁﬁzﬂ]E‘JAVE/\"J&{#FP’i%thﬁﬁ&TﬁE’Jﬂﬂﬁ?ﬂ&&%}éﬁﬂ BT~ RRSRIBE ~ BT hR L RME
&, BRMFEEEHEINAFEMERRR; BH &£~ | [} &} \ Be R RS RFR MRS R R RIE. IR PRTHEIR M & M1 s /™ Rl it
AT R IIE, uﬁﬁiﬁzﬂ]t—dﬂﬁ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRYISENE. K5, Ziﬁ?kvgﬂgmﬁﬁuﬁﬁcﬁ?ii BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,

Disclaimer: Information prov:ded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Sman bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,
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to determine the suitability of our products or rodllct formation before use. Furth , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
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2iEFEIERg SYNERGEX™ PRODUCT SELECTION GUIDE
RS BHISYnergex B EARMFN R EZIRSEBMIiHAIEERE, RNEKEFERED.

Eastman's Synergex line of amine additives s1gn1ﬁcantly boosts performance while extending the life of your
metalworking fluids.

Synergex INABL75 Synergex Formulating with Synergex

Bz i g EVEE KR EHEFFEE (OR/AER
Amine Fluid type(s) Equivalent weight Odor LD50 (oral/rat) mg/kg

KEHFLRE, AR

Synergex O/W emulsion, synthetic 117 3 Slight 1150

Synergex T & R Synthetic 161 7t None 4250
KEMERR, AR, TRMFT W

Py AT O/W emulsion, synthetic, straight oil 2 7 None i)

Synergex LA K EHZLIKRO/W emulsion 173 % Light 550

Synergex Synergex T Plus

XrEREEEUS N TENEN~R. EEPTFEK j:mai_{élﬂiﬂ?zﬁﬁﬁ Hn. BHENKEHE (O/W)

TiE#ERER, FEAUREZENKEHRE (O FLikp.

W) ELilH. Can substantially extend fluid life. Easy incorporation into

This workhorse alkanolamine has been in use for decades. oil-in-water (O/W) emulsions.

It helps extend fluid life and can easily be incorporated into
oil-in-water (O/W) emulsions.

Synergex T Synergex LA

Synergex KM MRERY) . EEESHBRMAHRIRME  Synergex LAYEAFKAISynergex=m AT RIHKRE, |

RRKIIERFw, FEERKAFERINSEITIRE. TEABMBIBRKIEREER, BATFERK/FEKNZEESA

The hydrophilic tertiary amine alternative to Synergex. &

Provides for longer life in fully synthetic fluids along with As the newest addition to our Synergex product line,

excellent corrosion inhibition. Synergex LA serves as a highly effective hydrophobic
alkanolamine for hydrophobic/hydrophilic amine
combinations.

o ex amines
g S e =HH= o NP
R | % FAFMEG | om0 S ER | 0N /K water
NBP C VOC HLB yrievel Biosynergy 45 partition

Synergex 200 99 H#4 Mid-range 4-6 £ Excellent 731 Amphiphilic 10

Synergex T 285 <8 ZE K% Hydrophilic 2-10 R Good 7K Water

Synergex T Plus >300 0 Hi7K % Hydrophobic 2-6 it Excellent i Oil

Synergex LA 230 99 Bi7k % Hydrophobic 4-8 R Good il Oil 10

NBP = IEE % & normal boiling point % VOC per ASTM-D1868 NK = Ai¥ not known

RERPESEANSEERE, R, EEANIERREZHREE ~5%.

Typical use level designates the typically optimal amount to use in a concentration, which in turn will be diluted to = 5% in the working fluid.

A AT BRI A BB RN A RS SRR RET R E S E N B, ﬂiF‘Fi:Si{.’:ﬂﬁ:ﬂ]B‘JAYE/\_J:H#FFE*»A?J;EEE%&TﬁE’J'ﬂﬂﬂ‘.ﬂl%ﬁ%@ﬂ BT R SRBE BT AR AL RME
#, CARFEEHERTFERERRR, B, LB REMRINAIEARS R AR &R, Bo 7 AR 45 REIR MRS R MR RIE. FAFELLAATAZR A F A RA 1~ s/~ @ ZTRt AT S it
FNARIE, MBERIERNFEANEEER. BE, ARNBRIIGERR. 5. Ziﬁ?kﬁﬂ%maﬁﬂﬁﬁcﬂﬁ’ii BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KARIHEKRHIFIF, FFULERR,

Disclaimer: Information prowded by this booklet incl ifi ions and formulations are based on tests and data supplied by Smart 0|| com| all(’:nm manufacturers or any of our collaborated comgames or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update anwever Smart bll pani f: or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test

to determine the suitability of our groducts or product i formation before use. Furth we regret that we cannot be any changes in sp I or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppllers are the trademarks belonged to the respemw compames or from their sources.
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SYNERGEX™ 7t 75 #8495 FH FORMULATING WITH SYNERGEX™
Synergex™ /=& BEXEHC IS AR b K EX RA B4 Ak & B Tt A

Synergex™ products can extend coolant life and improve the performance of most water-based metalworking
fluids.

AL 84 Synergex™ SINBERERMA RIS HERERMASREASHS LM TRERD, EDRIME
A, SHTFHIEEMRIEEMBAZ. Synergex " 7= MALIERK S ARG GABEXRBAKES BN T RIIERE.
Eastman's Synergex family of multi-functional amine additives can be used in combination with other amlnes or used by
themselves in a concentrate, used tank side, or used to make corrosion inhibiting salts and amides. Synergex ™ products can
extend coolant life and improve the performance of most water-based metalworking fluids.

Synergex™ SN REDSENKEC /5 AT iR S FhaiEs

Including Synergex in your coolant formulas can offer multiple benefits:

KT AHAREFR 5HERMFIBE BEFREREEY:

Extended coolant life Compatability with other additives: Easy salt formation with:

» R pH #£# Improved pH control » REF Biocides P Corfree® M1

> ZL{LFRE 1%L 3E Greater emulsion stability ™ B Fungicides P 2 TG Sebacic acid

P {RIE & TEFIERE Low volatility and low odor » & EIEiE 7 Metal deactivators  » FZ# K% EF# Neodecanoic & isononanoic acid
P KB R IF Good water solubility > E M HNHIF Corrosion inhibitors » 3EER/ZEER Capylic/capric acid

» i Boric acid

M

F Synergex™ BCAAVBRFEESEE Amine carboxylate with Synergex’

1% Synergex™ ﬂﬂ)\i’Aﬁﬁ_EﬁlﬁAﬁi@EﬁrFﬁ'Jﬁﬂp MEBESHIERE|E Synergex ™ BIZ TTHRERELSEIRIMEIF . WMIAT
B AT AEAR T INR AR T 6 LR T A -

One of the easiest ways to 1nsert Synergex into synthetic and semi-synthetic formulations is to prepare a Synergex
dicarboxylate salt rust inhibitor. The following example can easily be prepared by simple blending without the use of an outside
source of heat:

HR ¥ BE & % , , . .
Amine (;-.:-rbox late salt Lbs % 5"625&7k5 }E]]\Sype{‘_ge‘xwy %}ﬁj]ﬂ)\ Corfl’ee® M1 E?'Jkﬁﬂﬁﬁ"]%ﬁ

N N K=ok
7K Wat 200 47.06 PR, RFEFERAL.
(J;(orfrze% M1 * 108 25 41 Start with water and blend in the Synergex, then add the Corfree® M1
S 117 27' 53 until most of the granules are dissolved. Mix until clear
ynergex )
425 100.00

* Corfree® RINVISTA S.a.rlBYEMEFF Corfree® is a registered trademark of INVISTA S.a.r.l.

FIRER A #13E50/1 € Synergex™ ﬁTJifﬁ l“:t-.:
The above formula makes 50 gallons of Synergex ™ salt with the following properties:

«pH = 6.91 @ 1.0/1.0 Synergex/Corfree M1 ELH ratio « pH = 9.38 @ 1.4/1.0 Synergex/Corfree M1 ELHi ratio
B Color ¥EIA Amber « pH=7.58 @ 1.1/1.0 Synergex/Corfree M1 tt#i ratio * pH=19.56 @ 1.5/1.0 Synergex/Corfree M1 tt#i ratio
Sk Odor imFAAY Bland « pH =8.55 @ 1.2/1.0 Synergex/Corfree M1 Ebfl ratio
/N4 Lbs/gal 8.6 «pH=9.02 @ 1.3/1.0 Synergex/Corfree M1 Etfl ratio
El& £ Solids 50% (KPR B AR EBR 5 ZHANBREE odor is shifting from soapy to more amine-like)

WERIXHERT Synergex ™ EEE S HBEARKE 77 H24%, M Synergex™ ERLIRBERITKREIE N 6%, XEMLE
i ﬂ&imﬁ’]ﬂtﬁ’]iﬂﬁlﬂfio I E#Y Synergex ™ Eh AT ERX B85 H & 5-259% 7K Y% FiMEF, AT RO AR A .

If this Synergex salt is used to make up 24% of the synthetic or semi-synthetic formulation, then the concentration of
Synergex'" in the final concentrate will be 6%, ideal for optimizing all the benefits of a synergistic amine. The above Synergex
salt will be replacing rust inhibitors that typically contain only 5% to 25% water so adjust your formula accordingly.

FAEM: K gﬂ%&f}tﬂ@ﬁﬁﬁ@ﬁﬂﬁ&rﬁﬁ&EEE%@ﬂEET‘ GO E S AT R Etflﬁjzfiﬁ&ﬂ]E‘JAVE/\—J&{#J*F’hA?kEE@&jE&E'J R AEIE SR BT RESRIBE~HITARTIALRME
&, BIAAaEIEHI S AIFEAE R P RAEM A S 1E L R SR A RERR = M ZTRH \ Be R RS RFR MRS R R RIE. IR PRTHEIR M & M1 s /™ Rl it
TR RIIE, ARERIRMREFAE vaﬂzEAFﬁ BE, AENBRISENE. B RER vgﬂ%l"]ﬁﬁﬂﬁfiﬂ?{i BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,

Disclaimer: Information provnded by this booklet incl ions and lations are based on tests and data supplied by Smart 011 companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update. 1’lowever Sman bll pani f: or any of our or suppliers malge no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,
and app are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or product information before use. Furth , we regret that we cannot be le for i any changes in sp I or other technical contents in this site. Also, We hereby state
that all product trademarks other tgan Smart Oil, including trademarks from our suppllers are the trademarks belonged to the respective compames or from their sources.
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F A R HEFFRC /7 recommended semi-synthetic formula

|| B4 Ingredient | _wt%|

1 7k Water 19.00
2 SynergexTM 9.00
3 Corfree® M1 8.00
4 EEF Anti-Foam 0.15
5 BRERF=ZFZMEH Sodium TolyTriazole 50% 0.10
6 ZIBRMZE EDTA 40% 0.10
7 ZRABEHEBIE DIPA Oleamide 2/1 EE/REE molar ratio 20.00
8 (RIMAEZ/RBASHIER Low Rosin Tall Oil Fatty Acid 8.00
9 IRETEEALH Naphthenic Oil 100 SUS 22.00
10 =45 FEPERABE High Mol Wt Fatty Ester 9.00
11 PEG 6002 Z/RiHELEE PEG 600 monotallate 1.00
12 4EERZEEZEE 4 mole Ethoxylated Alcohol 3.00
13 BB Fungicide 0.65
Bt Total: 100.00

Synergex " EhE5 Lﬁ?ﬂ]ﬂ?‘ua’]#‘é’ﬁkﬁﬂﬁ 'ﬁmﬁﬁ DCHA K+ &R/ R 5

—7|<FHTEA/1EIH$:E5HHE5EH#H'JEE731_ TEEER . HwAEBREERK LHEENFHRNIR P, L. ﬂlﬁﬂﬁu TRKFETE (5%)
YR REHEE. XS Syner ex' E’]#A’ﬁi:ﬁl, ARHERTAEFR. EFHEHDP, & Synergex E’]éﬁﬁiiﬁm‘ﬁ
RIFRM. e, BHREFENRBEREEFKEGLINRAFTRE WHERE) T, HLHEMTER.

The Semi-Synthetic formula with a Synergex'" salt rust inhibitor was compared to a Semi-Synthetic formula made from
DCHA and another Semi-Synthetic formula with a commercial TEA/Primary amine based Boramide. All three formulas
showed no rust in distilled water at a 5% dllutlon Ina typlcal cast iron chip on filter paper rust test. The alummum leaching
results were very favorable to Synergex'" containing semi-synthetics. Also in the cobalt leach, the Synergex' containing
synthetics did very well. Lastly, the Cast Iron Chip rust testing showed that at the concentrations necessary for long coolant life
(5% dilution), there is no trace of rust.

AR PRILE MIEEE Corrosion inhibition in synthetics

HANVHRERFLEL / Synergex FHEEFIAEITEL =014 5L Synergex T DCHA. R & FFG 7 Aqualox™ 232 A EALRIFS
&7, EEREeNMiEEEE. TRASHBETI200MAEREE, EFE200"FREERK, RIMNEHI=%KE,
Bﬁ%?‘ﬂ&:ﬁ:ﬁl?‘“nﬂ’“ﬁﬁﬁk Jﬂ:llflﬂlﬂﬂﬁ'?'—ZO 177<»%7kfﬂ¢l=1’lfiﬂliﬂﬂ’1%ﬁ€%l§1ﬂﬁ, HERHERRLELEHRIAR (B0
ll) Lok, XMAEFH Corfree® M1 S E—H.

E“é’ﬁkﬂﬂﬁﬂﬁﬁ TTSREMMNIK. $REMHSCIn 2 Al 1100 H14 #RIRBEET OMaIERP24/0NE. HFHENK
EZEERE, ﬁ#‘lfgiﬁ‘fﬂg’}gmﬁﬁﬁﬂﬂg HHEBBEESETRIE LA (ICP/emission) M EER N Fi= HAT
SRERIRE (ppm). FABE A SEASTER, & Corfree® M1, SynergexTEﬁ%fm?!ﬁ‘ $RRYIR K FE Lk DCHA 1i£50%,
M= ZEERRFEIE T B R 2R KRN A17%.

SRAREMERNESHALNR, PHFRENEREMNE, EAELNREENRTIERER. REi%ERRM
AmBKEN=ZCER, RRNEHASHERILEBRET.

We compared the amine-carboxylate with Synergex salt rust inhibitor to a similar rust inhibitor made from DCHA,Synergex
T and the commercial rust inhibitor Aqualox™232. The rust inhibitors were formulated at 20% with 20% diisopropanolamine
and the usual additions of tolyltriazole, fungicide and antifoam. All four formulas showed no rust in distilled water at a 20:1
dilution in a typical cast iron chip test on filter paper (See Figure 1). This is not surprising in that the level of Corfree® M1 is
the same for all four.

These synthetic formulas were also tested for aluminum corrosion. The aluminum stain test is run using Al 1100 H14 coupons
placed in a jar covered with the sample and allowed to sit for 24 hours. The coupon is weighted before and after the test, and
any staining is noted when the coupons are removed. ICP/emission was used to determine the dissolved metal concentratlon
(measured in ppm) of aluminum which leached out of the coupon. All formulas were boric acid free and included Corfree® M1.
Synergex T performed the best with 50% less loss of aluminum than DCHA and only 17% the mass loss of the typical TEA-
based corrosion inhibitor.

The potential for cobalt leaching was expected to be very low for synthetic coolants with long-life amines, and test work done
on the finished coolants confirmed this to be true. Only the commercial additive contains appreciable levels of TEA, and all are
fortified with the usual metal deactivator.

GIARR: 7kﬁﬂ%kmﬂ@ﬁﬁﬁ@?ﬁ%ﬂﬁ&fﬁ%&EEE%@ﬂz%T—ﬁﬂ%ﬂ&ii%ﬁﬁ“’ﬂﬁl iF’ﬁ&L‘cﬁﬁzﬂ]E‘JAVE/\"J&{#FP’i%thﬁﬁ&TﬁE’Jﬂﬂﬁ?ﬂ&&%}éﬁﬂ BT~ RRSRIBE ~ BT hR L RME
&, BRMNFEEEFINAFEMERRR; B EFEREMEINEEL TR MR F G~ RmETR Bo 7 AR 45 REIR MRS R MR RIE. FAFELLAATAZR A F A RA 1~ s/~ @ ZTRt AT S it
AT R IIE, uﬁﬁiﬁzﬂ]t—dﬂﬁ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRYISENE. K5, Ziﬁ?kvgﬂgmﬁﬁuﬁﬁcﬁ?ii BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR, 5

Disclaimer: Information prov:ded by this booklet incl ifi ions and formulations are based on tests and data supplied by Smart 011 comy aIl();mles manufacturers or any of our collaborated comlf)anlcs or suppliers, which are believed to be

correct and rellable at the tlme of writing and data update 1’lowever Sman bll pani f: or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
and app are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or product information before use. Furth , we regret that we cannot be for any changes in sp or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppllers are the trademarks belonged to the respective compames or from their sources.
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Synergex™ / MIPA 4541 combinations

Synergex / MIPA ¢H & AT & 58 4 I8 E MEH A K EK iR iAFH .

Synergex / MIPA combinations offer enhanced stability and greatly extended fluid life.
SXEHERMIBERMFIFREAIZ, Synergex™ BRRMFIHBRAERLRN, FANEEEKEBNI&ESW. 5
MAAA (FEEREERR) RIBERMASREMERARRMERTZESE. 5 MIPA (—RREZER) AR, Synergex BRI
KiRIRELR, RIFRSpHE. EAKIE, mMFh MIPA/AAA HEEMIK, FEEEMIPA/TEA99 (= ZEERZ99) K MIPA /
DCHARJZR .

Unlike most metalworking fluid additives, Synergex™ amine additives are shown to enhance performance while extending the
life of metalworking fluids. Combinations of tertiary AAA (alkyl alkanolamines) and primary amines provide greater stability
than a single amine on its own. Combined with MIPA (monoisopropanolamine), Synergex amines provide greatly extended

fluid life, maintaining higher fluid pH.To demonstrate, four MIPA / AAA combinations were tested then compared to MIPA/
TEA99 (triethanolamine 99) and MIPA / DCHA.

2 Table 1 MXEL 7 B E contains the test formula

% Table |
. 2B A Coolant formula e 1

1 100-second ¥R%EiH Naphthenic oil 55.00
2 FEERBEFL{LF Soap sulfonate emulsifier 15.00
3 IREEBEERREL 1L Alkanolamide emulsifier 15.00
4 ZIRMBERAER Tall oil fatty acid 2.00
5 10 HLB 3EE F3iE Nonionic surfactant 3.00
6 MIPA 5.00
7 AAA 5.00

Bt Total: 100.00

WRRE6%/E, MIPA 1 AAA HIRE19=23000ppm,
BRERREZ6000ppm. (WL TER#E NS MIPA A B2
A&) TEA99 5 Amietol™MI12 (L%, FEBf DCHA 5

Synergex. Synergex LA #A Synergex T ELER .

Z5 5 Synergex / MIPA &8, TEA / MIPA #HR&RZ (M

A LEMR).

FAERREYHE AR AR R HMB IV @EE NN 2 £
mETIEHELERER, MAMEMHENS CFU/
mL BuRE. BTERR, REpHERIK, Synergex
T#ASynergex LA B CFU #£iZ{KXF DCHA.

By diluting the fluids to 6%, both the MIPA and AAA
are used at 3000 ppm for an amine total of 6000 ppm.
Triethanolamine 99 was compared to Amietol™ M12,
and DCHA was compared to Synergex, Synergex LA, and
Synergex T.

Synergex / MIPA was the best. TEA / MIPA was the worst
by far, as the right Graph 1 shows.

Measuring biological activity using the HMB IV Bacteria
Tester from Biotech International, all microbial populations
are reported as CFU/mL regardless of whether they are
bacteria or mold. The right Graph 2 shows that, despite lower
pH readings, Synergex T and Synergex LA ran much lower
CFU counts than DCHA.

RIAER: K gﬂ%ﬁf}tﬂ@ﬁﬁﬁ@ﬁﬂﬁ&rﬁﬁ&EEE%@ﬂEET‘ GO E S AT R ’_’thF’i&&ﬁ&ﬂ]E‘JAVE/\—J&{#rﬁ%ﬁzﬁﬁﬁ&jﬁm R AEIE SR BT RESRIBE~HITARTIALRME
&, BIAAaEIEHI S AIFEAE R P RAEM A S 1E L R SR A RERR = M ZTRH \ Be R RS RFR MRS R R RIE. IR PRTHEIR M & M1 s /™ Rl it
TR RIIE, ARERIRMREFAE raﬂzEAFﬁ BE, AENBRISENE. B RER vgﬂ%l"]ﬁﬁﬂﬁ&ﬂ?{ﬁ BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,

Disclaimer: Information provnded by this booklet incl ifi ions and formulations are based on tests and data supplied by Smart 011 companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data updatc 1’lowever Sman bll pani f: or any of our or suppliers malge no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,
and app are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or product information before use. Furth , we regret that we cannot be for any changes in sp or other technical contents in this site. Also, We hereby state
that all product trademarks other (gan Smart Oil, including trademarks from our suppllers are the trademarks belonged to the respective compames or from their sources.
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FEERTHHEBNRHITE —FHER (B4 - T
ITHERRIKKEY. RITHL%. RITRIKA2%. XBIERE
B HMAESTEA9 R DCHAR RN LE .

X iz 2 B 7R Synergex ™R FI Amietol ™M 12B FH 4L .

The right figure shows results of cast iron chip tests on fluids halfway
through testing (4th challenge). Fluids across the top row are at 6%
concentration. Fluids in the middle row are at 4%. Fluids across the
bottom row are at 2%. This is where most of the rust appears on
those fluids with triethanolamine 99 and DCHA.

These tests clearly demonstrate the usefulness of Synergex™ amine
additives and Amietol™ M12.

Synergex AIFE T RIS HIEEM iR

Synergex additives make the most of your metalworking fluids.

» Synergex BZFA Amietol M12 IRIEEEMFA S - RERSHREZUDNEETIHEREP=ENE, ISEEMI
TRE—hEZEE.

Synergex amines and Amietol M12 offer true staying power - providing higher reserve alkalinity to neutralize acids formed
during the metal-cutting operation, an important property of any metalworking fluid.

» Synergex. Synergex T. Synergex LA 1 Amietol M12 B A& B LM iERNERE, MTEA MNIFERZZRINE.
Synergex, Synergex T, Synergex LA, and Amietol M12 are less susceptible to degradation by microbial activity, whereas
triethanolamine 99 is very susceptible to attack.

P Synergex B2l Amietol M12 FE R BTiREE Fp R ILH FRARIFER AR DEEM, T TEA99 #1 DCHA N BT E L5
FZIRE
Synergex amines and Amietol M12 provide greater protection and less rust in test after test, while triethanolamine 99 and
DCHA reveal increased incidence of rust and corrosion.

SYNERGEXTMEP%DM’E% 5 e 0015
SYNERGEX™ NEUTRALIZING AMINE AS RUST INHIBITORS

Synergex"™ FURFIA) LARTNE LB (MEA) RETHE (TEA) STHBZRMOBEILLE, UATARLS
BT REBBHRETE, FESNTESEBLEE OkOBD) . E—RANMAL EIILE (SEE) / REHE
BYEMZHMEAAT, MATFEERERMIERERD.

Synergex " neutralizing amine additives' have anti-rust properties superior to those of commodity ethanolamines such as
monoethanolamine (MEA) & triethanolamine (TEA), and they will tolerate higher carboxylate contents (with less water) when
used in a water soluble metalworking fluid rust inhibitor concentrate. One such formula has been used with self emulsifying
esters (SEE's), reverse block polymers and tramp oil rejecting emulsifiers in semisynthetic metalworking fluid concentrates.

%% Table 1 — F7$57 Rust inhibitor M116 — Synergex / MIPA / Corfree M1

B SY iR E-—{4 wiE LHEEE WELHESIT
Component Description Weight % Base val. Weight equivalent Base eq total

7k Water 7K Water 20 119.75
Synergex " BZ Amine 25 479 149.6 269.35
MIPA * B% Amine
————
Corfree® M1 178.15 178.15

————— FLBA b Base/acid ratio
.o | | w00 | | 15

* 8 2R EERE Monoisopropanolamine
Corfree® BHEBEIAB IR S A EMBEFRE is a registered trademark of INVISTA S.a.rl.

FAEM: AR BIRHAA BRI RN RS F 50N R R T SR E s B R ’.’tf"?’iifiﬁ&ﬂ]E‘JAYE/\"J:H#rF’i‘vA?J;EEﬁﬁ&jﬁE'J R AEIE SR BT RESRIBE~HITARTIALRME
B, BERMNTREFSRBRENERRR; B8 EFHREMRNNEIEARRBEE TR~ R \ Be R RS RFR MRS R R RIE. IR PRTHEIR M & M1 s /™ Rl it
FIRAERAE, SERERANERGAE 'a*'l’iEEA}ﬂ BE, AENBRYISENE. K5, Eﬁ?k@ﬂ?}ﬁ]ﬁﬁﬂﬁ&ﬂgﬁ BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE

KNESHRIRE IR, FFILAERR,

Disclaimer: Information provnded by this booklet incl ions and formulations are based on tests and data supplied by Smart Oll companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
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@

iR, FTEIMEE, RIEHERILEEAR 151 .. EMRFEPZI—ILERSAE. KEFETHP_TEBHNRIER
R BEEBRRGTHNOA#HRARE. ERECAANEERMIHMELATWAEEE “HAE" biY.

Note that when the acid and base values are taken into consideration, the base to acid ratio is 1.5 to 1. This ratio will be
maintained throughout the study. There is an unusually high level of di-acid content in this rust inhibitor, and yet it remains a
liquid at room temperature. There is no need to store this product in a "hot box" prior to blending it into a metalworking fluid.

WHRIREA T HBEEZK Corfree"MIFIR TR, B AEEMTE, GIF+ - (DDDA) . EEDDDA
& Corfree® MIREE /5, Wip LAIXZIR (EREFMMAERATUMERNED °. BRIV LM _cBREREYMS
AREFERERPMUFREFRINE T (AR2) . sSHIEISEETEK15% (E8) RERKRETEREH®
¥, BIA15% TEA #1 10%R9 38 (T &) Z 82660, H&EAK (~60%) . HHERRAFHREEIZ%w, AFEEHET
R LEKAHERE. ZBEE, DESBREZET. BLERRRBMAIMNER. i5E5 M BN ESynergex-
MIPAFFI Z TEE ISR B T B RIE R, Mi%ETFHATEA/MEA 70 Corfree® M1 {4 Fr I$K S NI B BA B S5 hilk 5% .
Sebacic acid, a readily available potential substitute for Corfree® M1, was used in this study. However, there are other diacids
which can be considered, including dodecanedioic acid (DDDA). Note that DDDA is the majoritzy component of Corfree® M1,
and DDDA is commercially available (and forecasted to be available for the foreseeable future).” Several diacids and mixtures
of diacids, neutralized with varied amines, were studied for their corrosion inhibition properties (see table 2). Five inhibitor
packages were formulated @15% (w/w) concentrations into sample synthetic light cutting & grinding fluids, along with 15%
concentration of TEA and 10% polyalkylene glycol 660, with a balance of water

(~60%). The formulated sample fluids were then diluted to 3% and were used to wet

cast iron chips placed on filter paper within aluminum pans. The fluid was removed,

and the wet chips were evaporated to dryness overnight. Visual results of overnight

corrosion are displayed in Figure 1. Note that visual inspection of iron chips from

various diacids neutralized with the Synergex-MIPA combination show no corrosion,

whereas the chips exposed to TEA/MEA neutralized Corfree® M1 fluid display

significant rust.

" http://www.eastman.com/Brands/Synergex/Pages/Overview.aspx

? http://www.grandviewresearch.com/industry-analysis/dodecanedioic-acid-ddda-industry

2 Table 2 €5h30%IFIE 75 THE FORMULAS FOR THE RUST INHIBITORS 4 Figure 1

I I B #'

ik Emerox® 1195 C10 & C12 Corfree® M1 Corfree® M1
Synergex™ Synergex Synergex GaloaEs ekl MEATEA

7K Water 20 20 20 % Ai% not known 18

Emerox® 1195 35

DDDA 24

Z g Sebacic acid 11

Corfree® M1 35 % 7% not known 35

Synergex " 25 25 25

MIPA 20 20 20

TEA 99 % ZiE not known 27.5
MEA % AiE not known 19.5

Aqualox® 2 I& 1812 8 B9 E M E R is a registered trademark of the Lubrizol Corporation.

Corfree® B REIAB R S AYEMBEFE is a registered trademark of INVISTA S.a.rl.

Emerox® 2 2 57 H AR (b Z DB IR S RYEM SR is a registered trademark of Emery Oleochemicals GMBH.

* Bt /735 % 1Formula 3 Synergex/MIPA/Corfree® M1 B—#¥ is the same as the rust inhibitor with Synergex/MIPA/Corfree® M1 from table 1

EAREEAH#HEREM, FATFT LR Synergex / MIPA (B RAEZAR) MIBREKESLIL TEA/ MEAKREFGT. TEA
REFIRGE R P HE15%, FE6%HIEEIN THRER IR 49,000ppm. 15%HIFFEEMHIFIH MIPA (RFIFEZRR) #0
Synergex BI4Li12,722ppm, EBHERFKFEN. HFENIXATREE HIX3%ILE AT EHARNERRIYTHEEI
K. BFXERARRTERNERMIE EEMEAEBNIERARHAEH. {FH Synergex #1 MIPA (B R
REERR) BEEABET, SIRILE AN TEAT MEAETF, RRAIGERSE, EEKEHFE.
Because only formula #5 showed rust, we conclude that Synergex/MIPA is a better amine combination than TEA/MEA for
preventing rust. At 15% by weight in the coolant concentrate, the amount TEA at 6% dilution of the metalworking fluid is 9,000
ppm. The contribution of MIPA and Synergex from 15% of the rust inhibitor is 2,722 ppm, sufficient for long life activity. The
rust testing was done at 3% just to stress the fluid otherwise there would be no rust at all with the fresh dilutions. Because these
formulas represent synthetic metalworking fluids, there was no oil in any of the finished fluid formulas. Using Synergex and
MIPA to make up the rust inhibitor instead of the more common use of TEA & MEA, allows for not only a more rust resistant
formula but also one that has long life properties.

FAER: ABRBRHEOAABEAEENARRAFANERAT NN EREMNEY, BN EMRNNAFELARNSBNEANRERR A FEMNRAMBEI. BT~ R SRBESHITARTIHELRME
&, BRMFEEFRINEAFENERRR; B EFHREMRNOSEARIMNEFEER~RIE, A AR REFRMBARIM TR RIE. A RAFHER A EE A HA0) =Rk R Rartit

TR RIIE, UMERMNBEHROFERNETAM. BE, AENBRIISENE. B5. REAEHSNANBEMNEE, BABITEM. AERBRENTETEEN. SERNEEAN~REIE, ARTHE

KNESHRIRE IR, FFILAERR,
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FEMER MM

Semisynthetic metalworking fluid testing

HlEFEMik, HETEZ20%H. 13%HERE/AFE FAIUF . 19%8R/A5AE 2 F138%7K. AEE T RKARMEER S
6%, [EIRTEHAPAEERS 2 5 BIARR(DGA) R ABR(TEA L) &5%iRk EiRft. ERANMAUCKHRER, KiBMEHEH
1 B 3000ppm BBk K 1800ppm AR . 66 HRTER HIpHIE 518,75 (B J76%), H— MR KERApHEZIIE, IS
HRE A, FITEAMDEARETEALF, EEAMIPAKREDGA. XE6%HERAIpHEIEE 2 A9.20(8E /5 7#).

The semisynthetic work was done with a formula that contains 20% oil, 13% sulfonate/nonionic emulsifier, 19% amine/fatty
acid soap and 38% water in the concentrate. The water-soluble rust inhibitor made up 6% of the formula, and the amine portion
of the soap was evenly divided between primary amine (DGA) and tertiary amine (TEA LF) at 5% each. At an end-use dilution
of 6%, there was 3000 ppm each of primary amine and tertiary amine and about 1800 ppm from the amines in the water-soluble
rust inhibitor. The pH of the 6% dilution was 8.75 (formula #6), which was generally low for a long-life fluid, so we substituted
MDEA for TEA LF and MIPA for DGA in the coolant formula. This resulted in a pH of about 9.20 for the 6% dilution (formula
#7).

3% Table 3 4 7Ki&

4 BEER 7L 75 The remaining formulas for the water-soluble rust inhibitors

| | weaw | #» | w0 ] e | #2

#8
Rust inhibitor ID Synergex™ Synergex T Synergex T Plus DMAPF Synergex
7K Water % A3 not known 20
% 2 Sebacic acid 30 30 30 30
Corfree® M1 % A3 not known 35
Synergex 25 20
MIPA 20 20 25 25 20
Synergex T 30
Synergex T Plus 25 5

- S EMLIE 20
DMAPF °

MEA % A~iFE not known 5
TEA % A~iFE not known

Aqualox® %Eﬁfﬁ e AT R ) Eﬂﬂﬁﬁ? is a registered trademark of the Lubrizol Corporation.
Corfree® B EEIAB R S AEMBFE is a registered trademark of INVISTA S.a.rl.

—bﬁ\ﬂééﬁiﬁﬂﬁai&ﬁﬂﬂlﬁfﬁo 7 NBE 7 5 A TAqualox®232H, EFEREF PR FH6#% ADGAFATEAREHRFARE A
B, RTE7NRAMDEAFIMIPA BIERFBENER. 2 MABRIRE, BREASDGATMTEAME S HEEH
A TRAOPHIEIIE 08I E . BB ERMEFTR. EMATEL ATkERIE, SDGARITEA LFH’Jﬁ#EEﬁT,zz
E3%R A . AMDEAFIMIPAREDGAFITEARIRT6MEL /T H, BRINECAS, HAENRERHAER. R
TE{E A Synergex TIEABREFIRE Aroh B D EFM. Synergex T7&Synergex PFAPZ R 51 R KA 4 R IF -
A total of seven semisynthetic formulas were tested. Two formulas using Aqualox® 232H, formula #6 where DGA and TEA
are the neutralizing amines and the remaining formulas where MDEA and MIPA neutralize the fatty acid in the semisynthetic
metalworking fluid. After four challenges, the pH of all seven solutions is 9.0 and above except the original formula with DGA
and TEA. The results of the cast iron chip testing are pictured in Figure 2. As expected, formula #6 with DGA and TEA LF
showed rust at 3% concentration after four challenges. All but one of the remaining six formulas, in which MDEA and MIPA
were substituted for DGA and TEA, did not show any rust at 3% concentration after four challenges. Only formula 9 which
uses Synergex T in the rust inhibitor portion of the formula showed a little rust. Synergex T is the most water-soluble of the
Synergex neutralizing amine additives.

AZFﬁﬁSH‘.':F‘ % B HSynergex LA (EBERR) , BAEHAMERS, FES5KIEHEFPHNERNBRE _NMEBEERKEEEE.
* There is no Synergex LA (lipophilic amine) in this study because it is too oil soluble to form a water-soluble soap with the usual amds and diacids
typically used in these water-soluble rust inhibitors.

‘DMAPFR—IEEFELZMGIE. EEDMAPA (ZHESER) AIFBRE.
® DMAPF is a developmental project. It is the formamide of DMAPA (dimethylaminopropylamine).

RITAM: K gﬂ%kﬁtﬂ‘]ﬁﬁﬁ@?ﬁﬂ*ﬁ&rﬁﬁ&EEE%@ﬂEET‘ GO E S AT R ’_’thF’i&&ﬁﬁdl]E‘JAYE/\"J&{#I*F’hA?];EE@&TﬁE'J R AEIE SR BT RESRIBE~HITARTIALRME
&, BIAAaEIEHI S AIFEAE R P RAEM A S 1E L R SR A RERR = M ZTRH \ Be R RS RFR MRS R R RIE. IR PRTHEIR M & M1 s /™ Rl it
TR RIIE, ARERIRMREFAE r&“ﬂzEAFﬁ BE, AENBRISENE. B RER vz%ﬂ%l’*]ﬁﬁﬂﬁﬁﬂ?{ﬁ BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,
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HFLREEREASEREF. BHEFIRKER, TUtEAHSANKIXKEEES, FEFEMEENMEDNE
Ko XLEHENK AN ETRIRINEI PSS, FEEENE, BEEIHEN, XEFROSR—ERRK, &
BEM “RE” KkiE, MENSEFRCEZEGHFTEREBREK. EEBMIARSE— XK, ENSTk, B2
iEmﬂgﬂ‘]%ﬁﬁiiﬁﬁﬁﬁl’—ﬁuﬂiﬁ%%@o 2 FEF1Synergex TM AR FABR R INFI M A AT XL E B M T RABFEIERARIE
B EIEAY.

EEESRNE, KEEEMIAEMSITETNRAERERE, RERR(MSynergex FFIRMF) S HERMF
(MRFAFFBFEBFNONEIERELIETH LR, FHEMNIRKAI3%REMAMIIRECRE—3, 186 E 152 I mx
PRERSEIGPAEE EK .

XL Pk SEIE B 7 i BT RN R pHEEE BN TRPFSEHETRE. FRER, EBIEKAEHEFIARE
BARAUREE ANMEATEAZR S, EZBMIFEEEARERMIABE Corfree®M1{ER .

Because the semisynthetic formula contains both biocide and fungicide as well as long life amines, it was not expected that any
appreciable microbial growth would take place over the course of an 8-week challenge study. The challenges were designed
to stress the rust-inhibiting properties of these fluids. More importantly, through four challenges, the odor of these solutions
has remained bland and has not taken on any "rotten egg" smell, even though the challenge solution is black and has that very
strong odor. When the metalworking solutions are first challenged, they turn grey, but within 2 days, they turn back to a tan
color without any odor. The combination of sebacic acid and SynergexTM neutralizing amine additives is more than adequate
for rust inhibition in these types of metalworking fluids.

Lastly, it should also be pointed out that long-life metalworking fluids are designed to be used at a specific concentration in
order to get the full effect of the synergy between alkyl amino alcohols such as Synergex neutralizing amine additives and
antimicrobial additives such as biocides and fungicides. The rust test being run at 3% is one half of the operating concentration
of 6%, and yet there is enough rust inhibition even after four challenges. These challenges were specifically designed to
demonstrate deterioration of the rust protection of the metalworking fluid mainlg through a decrease in pH of the test fluid. The
resulting information demonstrates that sebacic acid can substitute for Corfree” M1 in a semisynthetic metalworking fluid by
upgrading the amine portion of the water-soluble rust inhibitor over the usual MEA/TEA combination.

EKABEBEFIH, SMEATITEARIESGHHLL, SynergexH IR MFIEMIPARIE S REIREEIFHIBFEH EAE .
Amietol°M-12 (MDEA)FAMIPA 5 TOFA% RS A ER —&2{E M, LETEALF. DGAEREFFARFpHIE.

2% Z FR N Synergex BRIR INFI € 2 Corfree " MR EE K & -

The combination of Synergex neutralizing amine additives and MIPA give better rust protection than the combination of MEA
and TEA in a water-soluble rust inhibitor.

The use of Amietol® M-12 (MDEA) and MIPA with fatty acids like TOFA has a longer lasting pH boost than TEA LF and
DGA.

Sebacic acid and Synergex amine additives are an excellent alternative to Corfree® M.

GHEER: ABNBRHNAEOEARENARESFANEETANRENENNEY, EEBREMRNNSELRRENH AN ZEHETROMILREEN. BT ~RASREEHITHRTIALRME
&, BRMFEEFRINEAFENERRR; B EFHREMRNOSEARIMNEFEER~RIE, A AR REFRMBARIM TR RIE. A RAFHER A EE A HA0) =Rk R Rartit
TR RIIE, UMERMNBEHROFERNETAM. BE, AENBRIISENE. B5. REAEHSNANBEMNEE, BABITEM. AERBRENTETEEN. SERNEEAN~REIE, ARTHE
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Synergex™ 5 Synergex™ T X458 AU3LIE (14
Synergex™ and Synergex™ T against aluminum corrosion

Synergex™ #1 Synergex™ THY$A & {4 &E
Aluminum corrosion properties of Synergex™ and Synergex™ T

S Synergex™H R MFAIEFI R EE R LEBESRERMIK. i, AHMHIEEEEM (60617170758 H)
MSEE M. BHERZEESEMIERERP24/0 0, EEEFVHNEZ. EREEERIEBERIKFHEIRE
BICPEEHIET. &, MERFREHFTEARLERELIFNED). XtERNEEREEEGREFHNRELERRER
B FEKFHI2400ppm. RIZHENBHEFENIRE.

Synthetic and low oil semisynthetic metalworking fluids were formulated using Synergex™ neutralizing amine additives.
These were then checked for aluminum corrosion on two types of aluminum: 6061 and 7075 coupons. The coupons were
immersed in the diluted metalworking fluids for 24 hours and the weight loss was measured. The concentration of aluminum
which migrates into the fluid during the test is measured by ICP and also reported. Lastly, a visual inspection of the surface of
the aluminum coupon is made (see Figures 1 and 2). The concentration of the comparative amine in the end use dilution is at a
long life level of 2400 ppm for both the synthetic and semisynthetic formula. Table 1 summarizes the aluminum corrosion data.

3% Table 1
gifpi%ifve amine Synergex T Synergex Corrguard 95 Synergex T TEA 99% Corrguard 95
Dilution 4% 4% 4% 6% 6% 6%
pH 8.45 8.65 8.60 8.05 8.00 8.25
Aluminum alloy AL 6061 AL 6061 AL 6061 AL 6061 AL 6061 AL 6061
Wt. change, grams -0.0003 -0.0005 -0.0007 -0.0001 -0.0001 -0.0002
ppm Aluminum 14 30 40 <5 <5 13
Appearance Dark stain Dark stain Dark stain No stain No stain Med. dark
Aluminum alloy AL 7075 AL 7075 AL 7075 AL 7075 AL 7075 AL 7075
Wt. change, grams -0.0005 -0.0008 -0.0009 -0.0005 -0.0006 -0.0008
ppm Aluminum 14 32 41 <5 <5 17
Appearance Dark stain Dark stain Dark stain Light/faint Light/faint Dark stain
Z55R Results

AEARMFEEMETF, Synergex TRESRIIBHENRD . MALERRENRNAKABEAMR (Corrguard 95
#91/20) -

Synergex TEEASTM E1648(<8%)MiX F B RELZMEIEEM, FENESKRE, EE2EEREMSEKMNIRPITERRE.
Synergex THJHLBIE 412, BULRERMH/KABIFEERE, TR FLBTREERE, RELROILBREDE, ™Mk
B RIFHMRLEE-

In both the synthetic and semisynthetic formula, Synergex T caused the least amount of aluminum corrosion. Past work has
also shown low ferrous dissolution from mild steel (1/20 that of Corrguard 95).

Synergex T has shown very low volatility by means of ASTM E1648 (<8%) and has a very low odor profile and scores well in
both global and amine odor tests.

The HLB of Synergex T is 12 and this provides balanced oil/water solubility, allows for surface activity without foam, and
gives excellent emulsion stability with good tramp oil rejection.

‘Corrguard® 95 2L BH L Z AT REMBFE is a registered Trademark of ANGUS Chemical Company.
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%< Table 2 SkRIESEM TSR EENM & Synthetic metalworking fluid for ferrous and nonferrous machining

Phase 1 A I

PERFAD™ 3950’ 16 % Fi& AN Multifunctional additive
Synergex T 4 K% Bz Long-life amine

FTE M Neodecanoic acid 3 FA#EER Rust-inhibiting acid
TAS COR PE 401 0.8 B2 S Phosphate ester

7K Water 10

Water 49.5

Amietol M12 (MDEA) 4 Neutralizing amine

MIPA (monoisopropanolamine) 3.2 Neutralizing amine
Isononanoic acid 3 Coupling acid

TAS COR 215A Dicarboxylic acid mix 5.6 Rust-inhibiting diacid
Troyshield FX 40 0.5 Antimicrobial

TT40DC (Cobratec) 0.4 Multi-metal inhibitor

%< Table 3—HC 75 Formulations

E#1# Raw material #& Description gﬁp%lﬁr Formulation | Formulation |Formulation
HyGold 100 100 sus ¥ &EE i naphthenic oil Ergon 20.0 20.0 20.0
Polarteac® EA-700 B EF1LF Polymeric emulsifier Afton 7.0 7.0 7.0
Altapyne® M-28B S EIE/RBPEIER High-rosin tall oil fatty acids ~ Sea-Land 2.0 2.0 2.0
TAS DL-960 LR Amide ACC 4.0 4.0 4.0
Synative® AC LF-420 JEE FEFLILF Nonionic emulsifier BASF 5.0 5.0 5.0
AE-43 IRE IR E AT B2 EO/PO alcohol ACC 3.0 3.0 3.0
AKYPO TEC-AM fif - BREREL Ether carboxylate KAO 15 15 15
Rhodafac® AS-010 $RE TN HIF Aluminum stain inhibitor Solvay 1.0 1.0 1.0
Troyshielde FX40 FREHEF Fungicide Troy 1.0 1.0 1.0
DIPA 85% - Dow 5.0 - -
DGA = Huntsman 2.0 2.0 -
Synergex T - Eastman - 5.0 5.0
MIPA - Dow - - 2.0
Colae Cor 232 F& TR0 &I EE 4 Corrosion inhibitor blend Colonial 6.0 6.0 6.0
£ B F K DI water A B F7K Deionized water - 40.0 40.0 40.0
TT50 B IRGE= @MESAEL Sodium tolyltriazole 50% - 0.5 0.5 0.5
=I&¥E Triazine R LB E 7 Bactericide Troy 2.0 2.0 2.0

B 75 R BRER 43 BLAS Cost for amine portion of formulation (555 $0.1815 $0.1940 $0.1833
i 75 FR R ER 99 B ZK Cost for amine portion of formulation (B per gallon) $1.49 $1.59 $1.50

Z & Density = 8.2 BE/IN€ Ib/gal

A AT BRI A BB RN A RS SRR RET R E S E N B, ﬂ’_Fﬁ:ﬁ&ﬂﬂ.’ﬂ]E‘JAVE/\_]:H#TLFE‘»Aﬁ;EEﬁﬁ&j%E'J R AEIE SR BT RESRIBE~HITARTIALRME
&, ﬂ?k{l]Tﬁz?ﬁ:#Uf‘ﬁiHiﬁﬂﬁﬁﬁ% 3 B EFEREMRNNAIELARSMEE TR R, Bo 7 AR 45 REIR MRS R MR RIE. FAFELLAATAZR A F A RA 1~ s/~ @ ZTRt AT S it
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K E5 L BIBE 5 1R 1 Improved cast-iron chip corrosion protection

2% 3% 4%

¢

Synergex T

fic 75427~ Formulation tips

X MR KM IR S K F I S Perfad 39500 %Rl —IBERT, SLAHMSynergex TEREHRF, HEEBRTEMK
FAEMREFAEG. WEEHRAE, RFERVHPRET. XFEAFMI., ARMEABENRETRE _E
(PAG) , BEXFEEMMA, AIMERERET Y.

REMTREFTERIKRERE, BEMSynergex K Synergex THFA,

There is information available about blending with Perfad 3950 from the Croda web site. In general, it must be neutralized with
an amine such as Synergex T and blended with cosurfactant before bulk water addition at ambient temperature. For the synthetic
version, very little cosurfactant is needed. Inverse solubility polyalkylene glycols can also be added for heavy-duty machining or
additional cosurfactants and petroleum oil for a semisynthetic version.

Many cosurfactants have residual acid values which can be neutralized with Synergex and Synergex T.

=45 Summary

Synergex T— & EREMBLRIMFI, BAFBEMFIES LEIMAIIKRERE. Synergex TRIESE. {E.EVOCE']H?"I*%’ +i&E
FFH:':F'*ﬂﬂiﬁﬁk/‘%ﬁ'ﬁiﬁ')ﬁﬂﬂIiﬁ%ﬂﬂ‘fkﬂ‘ﬂi‘%ﬁuo Synergex TRERHESRENZEL Y, HoFEHRE, WAEE
TR RIRER

WFAIIEZHEREER, EERALIEBFIFRIE, SynergexB—FE A MPpHIBA T FIAIEKSIRIZ. Synergex7EE1d
SFRIEHRINEEMIN, EEKBKEREGHRER, MBS ABWRAIKAME.

Synergex T is a high performance tertiary amine additive for use where secondary amine issues are a concern. Synergex T is a
very low-odor, low-VOC amine ideal for use in neutralizing semisynthetic and full synthetic metalworking fluids and emulsion
lubricants. The very low vapor pressure and volatility of Synergex T and its molecular stability allows for significantly extended
fluid life.

Synergex is a low-odor amine ideal for pH adjustment in semisynthetic and full synthetic emulsion lubricants where secondary
amines can be tolerated. Synergex was first introduced to the metalworking market over 30 years ago and gives extended fluid life
with an impressive balance of benefit/cost.

? PERFAD™ 2R A EIFR2 5 RYEMEFR is a registered Trademark of Croda International Ple.

FAM: Zkﬁﬂ%kfﬁ%ﬁﬁﬁ@ﬁ%ﬂﬁ&l‘ﬁi&EEE%@ﬂz%T—ﬁﬂ?ﬁﬂ&ii%ﬁﬁ“’ﬂﬁl iFF’i&L’cﬁﬁdl]E‘JAYE/\"HM#FF’hAthﬁﬁ&TﬁE’JEﬂﬁﬁﬂl%ﬁ%r&ﬂ BT~ RRSRIBE ~ BT hR L RME
£, BRNTEEHEAFENERRR, 2 P RAEM A & 1E L RS A RERE &} Bo 7 AR 45 REIR MRS R MR RIE. FAFELLAATAZR A F A RA 1~ s/~ @ ZTRt AT S it
AT R IIE, uﬁﬁiﬁzﬂ]#ﬂﬂﬁ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRYISENE. K5, mﬁx%ﬂ%mﬁwﬁ&m@ BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
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Synergex™" LA lipophilic amine g4 f%
The hydrophobic/hydrophilic amine combination Fi7K 14/5E K R EE

— MR IFAIE K (R EE iR, B TECEEK I/ FKMERAS . Synergex LA, 3l 5FKMERESFERM, ANE
BRARENFL UK. BOKERESFKERRASER, LE—RIBRIFREMEES. Synergex LASMIPA (825
REERR) HEER, AEREREW.

An excellent hydrophobic alkanolamine for hydrophobic/ hydrophilic amine combinations. Synergex LA, especially in
combination with a hydrophilic amine, can allow for exceptionally stable emulsions. Combining hydrophobic tertiary amines
with hydrophilic primary amines can provide for greater fluid stability than a single amine can on its own. Synergex LA can
provide for greatly extended fluid life when combined with MIPA (monoisopropanolamine).

|| A5y Component

1 ¥R%EiE Naphthenic oil (Hygold 100) 75.0 50.00
2 EBRERREZLILF Soap sulfonate emulsifier (IdaMix D42) 15.0 10.00
3 JEREERER B FLILF Non-sulfonate emulsifier (Tas-Sol 37N) 21.0 14.00
4 ZRAER DIPA Z/RiMBEAAER TOFA Btz amide 2:1 (EtAZ amide 5) 55 3.67
5 ZJLiMBERIER TOFA 28 7.5 5.00
6 ZEBSTERZ Lipophilic amine 7.5 5.00
7 FEIKMERR R XUE T 2 893 BE 14 % Hydrophilic amine or double dose of lipophilic amine 7.5 5.00
8 &R Polymeric ester (Syn-Ester GY-25) 3.0 2.00
9 HZFK =M Toly triazole 50% (Preventol CI 7-50) 0.5 0.33
10 i#38% Antifoam (Surtec KE-131) 0.3 0.20
11 #E7# Biocide (Bioban P-1487) 1.0 0.67
12 SRFI Odorant (Ida-Soil SM 101) 0.6 0.40
13 BAFEF| Fungicide (Troy Shield FX 40) 0.6 0.40
14 HBEREEMINHIF Carboxylate rust inhibitor (Aqualox 232H) 5.0 3.33
£t Grand totals 100.00

o Bk MR 28 CHALLENGE TESTS

4 Table2 TEA: = ZE2R% triethanolamine

/%%ESZEE@ DCHA: Z¥R2B# dicyclohexylamine

ANEEUC  ppEpA: NO-BRZEN-2-BETETHE

CFU vs challenge .

number N-2-hydroxye_thyl I\i—2‘-hydr0xyb}1tyl butylarqme
MDEA: i & Z Z B2 f#methyldiethanolamine
MIPA: B 2 REERE monoisopropanolamine
MEA: B Z B2 B% monoethanolamine

3% Table 3
TR 755 T J B R0 B i I B
CFU vs challenge number

FAEM: K gﬂ%ﬁmﬂﬁﬁﬁﬁ@ﬁﬂﬁﬁrﬁﬁ&EEE%@ﬂEET‘ GO E S AT R ’_’thF’ﬁi&ﬁﬁdl]E‘JAYE/\"J&T#J*F’hA?];EE@&jﬁE'J R AEIE SR BT RESRIBE~HITARTIALRME
&, BIAAaEIEHI S AIFEAE R P RAEM A S 1E L R SR A RERR = M ZTRH \ Be R RS RFR MRS R R RIE. IR PRTHEIR M & M1 s /™ Rl it
TR RIIE, ARERIRMREFAE ?‘“ﬂzEAFﬁ BE, AENBRISENE. B RER vz?ﬂ%l"]ﬁﬁﬂﬁ&ﬂ?{ﬁ BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,
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SynergexTM LA B—& BN ILi&RIEBEKAZ

Synergex' " LA is an ideal hydrophobic amine for metalworking

TRFTT, Synergex LATEELVF S HARR, #£35 LIRIHARTEEE. Synergex LASMIPA (BRREERK) MFEHAS
AMERKEBMIEMERES (AWTHEF) - As the following table illustrates, Synergex LA provides faster wetting

time on aluminium when compared to many other amines. A balanced combination of Synergex LA with MIPA can provide for
greatly extended fluid life (see formula below).

AENFIEE T Coolant formula %

$a1F Aluminum $a{F Aluminum . .
R EEHE ;ﬁ‘ﬂ‘ﬂ BfiE (F) :.'Enllﬂ AffE (F) FRbEE E Al il Hygold 100 naphthenic base oil 55
Cast iron chips on paper wetting time (seconds) wetting time (seconds) RS £2 2L (L FIda-Mix D42M sulfonate emulsifier 15

&K hard water ERIK soft water —

JEREBR 2L 2L {7 Tas Sol 37N non-sulfonate emulsifier 15

TEA (¥ control) 450 49 F/RiMBEBAER Tall oil fatty acid 5
DCHA 155 40 B& Amine 10
Synergex LA 141 29 1t Total 100
Synergex T Plus 210 43 i B 6% 42 J& Iin Ly 2 6000ppmli%
Synergex T 389 79 6% dilution to 6000 ppm amine in fluid
MDEA 908 210
HBHEBA 179 67

i Efﬁ?.ﬁiﬁf‘%ﬂ AL, IEREAANGEREIMEFIRAETE, READ “FRIRIE
Two drops of diluted fluid are deposited on the aluminum foil and the tine to spread out
to the prescribed lines is timed and reported as the "seconds aluminum wetting time".

* FF R AR HHOSSEL 1L HOSS emulsion fluid used for studies

%= Table 1—F¢ 75 Formulations

Earel ik (5] [5a]
Raw material Description Formulation 405A | Formulation 405B

Ergon HyGold 100 100 sus 4T E M naphthenic oil 40.0 40.0
Polarteac® EA-700 &1L Polymeric emulsifier 7.0 7.0
Altapyne® M-28B = \ﬁﬁlj\:ﬁi B&BAES High-rosin tall oil fatty acids 2.0 2.0
Polarteac® LA™ 8005 R E B FiHE Polymerized ricinoleic acid 3.0 4.0
ACC EM-8 3EE F 2L ZL1LF Nonionic emulsifier 4.0 5.0
ACC AE-43 WEZHIRE RS B EO/PO alcohol 3.0 3.0
AKYPOe TEC-AM Fif-#RE& %k Ether carboxylate 15 1.5
Rhodaface AS-010 $RIE TR N HIF Aluminum stain inhibitor 0.75 1.0
Opp 40% FMEF/FE BT Bactericide/fungicide; 40%Z ZEH in glycol 3.75 1.0
MIPA B Amine 2 -
TEA 99 LEG = Z B2 % Triethanolamine 5.0 -
Amietol M12 BZ Amine - 5.0
Synergex LA FFFHAR Specialty amine - 3.0
Colae Cor 232 FE AN FIFUEE 4 Corrosion inhibitor blend 4.0 4.0
Cola® Cor RP TAELBZ S &4 Amine broate complex 4.0 4.0
£ B FK DI water ZE B F K Deionized water 18.45 17.45
TT50 B IR = @A EL Sodium tolyltriazole 50% 0.50 0.5
iEBFI Defoamer iHBF] Defoamer 0.05 0.05
#8557 Coupler

A ZEZPropylene glycol - 1.0 -
EO & EO alcohol &-HLB ZL{L 7 High-HLB emulsifier - 1.0

FAEM: AR BIRHAA BRI RN RS F 50N R R T SR E s B R ’.’tf"?’iifiﬁ&ﬂ]E‘JAYE/\"J:H#rF’i‘vA?J;EEﬁﬁ&jﬁE'J R AEIE SR BT RESRIBE~HITARTIALRME
B, BERMNTREFSRBRENERRR; B8 EFHREMRNNEIEARRBEE TR~ R \ Be R RS RFR MRS R R RIE. IR PRTHEIR M & M1 s /™ Rl it
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it 58RI 5 1R 3P Improved cast-iron chip corrosion protection

405B
Synergex LA/IMDEA

2% 3% 4%

1MMRMNH@HQMDRWMR®ummMﬁSQE%LEWLmﬁﬂﬂﬁﬁ HEEBW, FLE8AIARHEATEH
BIRBR 2 R A XA AR AT S B 2 e B BUE IR M (T A BABURIE , B/ BT R EX E FT AL 0E A A T I LU S 2 )
M, BRI, URNRARARTMRMEAR~RAXASMALHRENRE. XEMNAE RN FERREAIER
Fﬁﬁﬂ&ﬂ%ﬂ%#@\hr\uﬁ AT, RRENASHE XA TSI EM SR (xR @%Mmﬁiﬁﬁﬁo
$Iﬁ+ﬂﬁ§§%m#ﬁ*ﬁuﬁﬁ&ﬁ#mMﬁ%& ﬁ%ﬁ%%ﬁmﬁ\ﬁﬁ?ﬁﬁﬁ&ﬁ%T&ﬁ\m%ﬁﬁﬁ@,ﬂ
AR AR A E AR 75 = AT F . (zmiﬂﬁﬂ&WLﬁMMﬂﬁéﬂﬁﬁﬁ(Mﬂm)oﬁi%ﬁ#&ﬁmﬂﬂ
ﬁﬁﬂ#@m%@%%%ﬁéﬁ%ﬂm LB =M EMIZREMAIZR GO 2N ER. WEMIERINN~R, &
E#Eiﬁrﬁﬁg%ﬂﬂiﬂﬁ EXELREMPEH. (3) ©20160 2016 FL BT AR. MWXHH5|IHEFELSMmEEA

FLE FRANE. ATRIEAMPHOHSEEXEIMER: WARREMRIMER. XH4PTRE
Hitt@tr 3 E R B ARRE.

IMPORTANT NOTICE FOR SYNERGEX PRODUCTS: (1)Although the information and recommendations set forth herein are presented
in good faith, Eastman Chemical Company and all the related companies resposible for sales make no representations or warranties as to
the completeness or accuracy thereof. You must make your own determination of their suitability and completeness for your own use, for
the protection of the environment, and for the health and safety of your employees and purchasers of your products. Nothing contained
herein is to be construed as a recommendation to use any product, process, equipment, or formulation in conflict with any patent, and we
make no representations or warranties, express or implied, that the use thereof will not infringe any patent. NO REPRESENTATIONS
OR WARRANTIES, EITHER EXPRESS OR IMPLIED, OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR
OF ANY OTHER NATURE ARE MADE HEREUNDER WITH RESPECT TO INFORMATION OR THE PRODUCT TO WHICH
INFORMATION REFERS AND NOTHING HEREIN WAIVES ANY OF THE SELLER'S CONDITIONS OF SALE. (2)Safety Data
Sheets providing safety precautions that should be observed when handling and storing our products are available online or by request.
You should obtain and review available material safety information before handling our products. If any materials mentioned are not our
products, appropriate industrial hygiene and other safety precautions recommended by their manufacturers should be observed. (3)© 2016
Eastman Chemical Company. Eastman brands referenced herein are trademarks of Eastman Chemical Company or one of its subsidiaries.
The ® used on Eastman brands denotes registered trademark status in the U.S.; marks may also be registered internationally. Non-Eastman
brands referenced herein are trademarks of their respective owners.

FAEM: K ﬁﬂ%kfﬁﬁ@ﬁﬁﬁ@ﬁﬂﬁ&rﬁﬁ&EEﬁ%@ﬂz%T‘ GO E S AT R E{Fﬁjﬁfiﬁﬁzﬂ]ﬁ‘]”‘fﬁ/\—Jj?.ﬁrf’i%ﬁxeﬁﬁﬁﬁjﬁﬁ'l R AEIE SR BT RESRIBE~HITARTIALRME
&, BRMFEEEGIERFREMERRR; B P RAEM A S 1E L R SR A RERR = M ZTRH \ Be R RS RFR MRS R R RIE. IR PRTHEIR M & M1 s /™ Rl it
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Synergex™ T B4 N5 SMDEA$EHL amine additive combined with MDEA
SR LIEMEF R TIFE IR E R

Economical emulsification and biostability in metalworking fluids

Synergex™T#AAmietol M12 (RE_ZERBMDEA) HASARHASRBREMNEF EEESBEMIRER-
The combination of Synergex™ T and Amietol M12 (methyldiethanolamine or MDEA) allows for the economical and convenient
formulation of formaldehyde-free and boron-free metalworking fluids.

Synergex T /& is:

s —EERBMIBPAMIEVOC BRELFIF A low-VOC additive for metalworking fluids

(< 25% ¥EZ T volatile by ASTM E1868)

o —&UBR A tertiary amine

s —SHERZ A pure amine (98%+)

MDEAZ—FIEKSIK, kvoCc, SMEREREER, AIELERMpHERSEI. EFE
SEMMARNEZMEA. DEA. TEARBUHERE. HFERGERE 7 5% Synergex T+

10%FHEE ZER10% F A E R ER R £ HIF.

MDEA is an ideal low-odor, low-VOC, value-priced alkanolamine that can be used to bring the pH

of the operating fluid up to 9. Use MDEA instead of MEA, DEA, and TEA to improve performance

at a reasonable cost. Concentrates formulated with 5% Synergex T and either 10% phenoxyethanol
or 10% phenoxypropanol-type biocontrol agent are recommended.

Y Fr 5 Observations
« Synergex TFIMDEAHIAA & E 5 REFI— &2 E AR ATIRE AR HA EWIRE .
When used with biocides, the combination of Synergex T and MDEA offers excellent biostability.

» 28 Synergex T, MDEAFIEEMBFIMNRAEFTSETREREK.

Fluids containing Synergex T, MDEA, and appropriate levels of fungicide do not exhibit fungal growth.

« Synergex TR B FEWTEE. (KVOCHERBMIER.

Synergex T can be used as part of a biostable, low-VOC metalworking fluid.

o Y Synergex N-Fi 282 iz AR MARREALSEHRE (BRAI2024THFENRAEFR, MDEAASE)
Fluids based on the Synergex N-alkyl alkanolamines do not stain aluminum (Al 2024 pieces dipped in the fluids shown, MDEA
for reference).

#51£ Conclusion

« Synergex TSMDEA % & {5 F Al R AL iR &

» Synergex T combined with MDEA can provide excellent fluids.

T iR 48 REE 77 X R ASynergex THIMDEA A E AL £ & R R IFHIEL .

The following concentrate formula represents a good starting point for fully synthetic fluids based on Synergex T combined with MDEA.

Synergex T 5%

el b (W IDIBA) ke |8 10% + add:ilt(i)((;/:l;i Eriﬁ&fﬁfgd%dﬂ }Eg igﬁcflﬁdi?ﬁ]fdﬁsgﬁhgfmﬂng fluid
B F 8 Isononanoic acid 8%

B2 &1E Polymeric ester 20%

& ZEE Phenoxyethanol =% Up to 10%

7K Water ~50%

EYRGR R RBEMNRE ZEENZE ES50ppm BIT (FBRER) : AKATHE. RECEEFFRLEUBITER (S0ppmERLRERT
B, AKRATRERSE) . WRERT20FREMIIER. BIMAERMERINEFR/BEESRMF.

The biocontrol system can be changed from phenoxyethanol to 50 ppm BIT (diluted fluid); use water to adjust volumes. The
phenoxyethanol biocontrol system can be swapped out for BIT (50 ppm effective concentration operating fluid; adjust concentrate volume
with water). This concentrate can be diluted 20/1 to provide the operating fluid. The addition of preferred corrosion-inhibiting additive(s)
and/or packages is recommended.

EIFEC HSynergex TSR Z ZBERAELEEREEMIERREHGHNEMREWNRIER. (3M Golec, K.; Hill, E.C.; Kazemi,
P.; Skold, R. O.; EPREEHEZ 1989, 22(6), 375-382)

Note that tertiary diethanolamines like Synergex T are known to provide exceptional biostabilizing synergy in fully synthetic metalworking
fluids (see Golec, K.; Hill, E.C.; Kazemi, P.; Skold, R. O.; Tribology International 1989, 22(6), 375-382.)

FEMR: AZHBRHNAAAEMERNAREASFANZETENGEXERNEY, TEHREMRINNAGEARIBRNFAARERETRMAMBERL . AT~ R SRIBE~HITARTALRME
&, BRMFEEFRINEAFENERRR; B EFHREMRNOSEARIMNEFEER~RIE, A AR REFRMBARIM TR RIE. A RAFHER A EE A HA0) =Rk R Rartit
TR RIIE, UMERMNBEHROFERNETAM. BE, AENBRIISENE. B5. REAEHSNANBEMNEE, BABITEM. AERBRENTETEEN. SERNEEAN~REIE, ARTHE
KNESHRIRE IR, FFILAERR,
Disclaimer: Information provided by this booklet incl pecificati plications and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)anics or suppliers, which are believed to be
correct and reliable at the time of writing and data update. However, Smart Oil compani f: or any of our collaborated companies or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
formulations or applications, as operati ditions and applicati i are beyond our control, or products will be modified by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our groducts or product information before use. Furth , we regret that we cannot be responsible for informing any changes in specifications, formulations, or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respective companies, or from their sources.
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£ B M IFVOCs Metalworking and VOCs

EZ1E 7R An issue of importance

ERMIBNELEANIBRHEAARAXRTEORE. —MALHELHEEXZFMRVOCHTMF (MELS8H
Synergex™ THZRINFD HIASTMIMIK 7% (ASTM E1868) BT iZR M. ILsh, THZMU#H R ENRK 7 EMIRAE.
The contribution of metalworking fluids to VOC is a concern. An ASTM test (ASTM E1868) has been developed that can help
formulators select low-VOC additives like Synergex™ T amine additive from Eastman. Additionally, there are a variety of
other methods and standards, such as boiling point.

ETHRESTHIVOCITE
VOC assessment based on thermogravimetric analysis (TGA) (ASTM E1868)

« EF Based on: 110min/81°C E &1k %k weight loss
* Synergex TEZRINF amine additive: E=Z R 5K weight loss <10%

BZ Amine VOC (g/L) % B# % Evaporated IEENormal BP (°C)
DCHA 911 99.7 256
Synergex 883 98.9 199
Synergex LA 860 99.8 230
Corrguard™ EXT 620 78.2 218
MDEA 171 16.5 247
Synergex T 69 7.5 285

Synergex T
FAERBRMIVOCHREREERE

VOC-compliant alkanolamine for metalworking

1IE'# % = Normal boiling point = 285°C
TAG CC A & flash point = 295°F

VOC #% exemptions

ETIEE#HRSHFIRZEERE Green Seal exemption based on normal boiling point:
o IEH % & Normal BP <280°C & is a VOC
« IEE % 5= Normal BP >280°C A~ is not a VOC

ETFIEE# L0928 % EU 1SO 11890 exemption based on normal boiling point:
o IEE % = Normal BP <250°C& is a VOC
« IE'% % 52 Normal BP >250'CA = is not a VOC

I & Flash point (TAG CC) £4 % exemption:
* [J = Flash point <280°F & is a VOC
* [J & Flash point >280°FA~:& is not a VOC

FEME: AZNBRENFEAEMERNAREASZENEETENNESEHRMNEY, EEFREMRINNAELARNRBNFTAARERETRHUAMBELEL . AT KA RRBE~HTARTARRME
&, BRMFEEFRINEAFENERRR; B EFHREMRNOSEARIMNEFEER~RIE, A AR REFRMBARIM TR RIE. A RAFHER A EE A HA0) =Rk R Rartit
TR RIIE, UMERMNBEHROFERNETAM. BE, AENBRIISENE. B5. REAEHSNANBEMNEE, BABITEM. AERBRENTETEEN. SERNEEAN~REIE, ARTHE
KNESHRIRE IR, FFILAERR,
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ThEEF=mAIR IR E — & PAEEET RiEBETIR SRR MAREARRINZG. RIMNAREGWHEARESARALH
AFERAMEARS: BERENMEVIMERREERLE.

MEEF=mARAKEMENF FRBMR~RNRS, BEFESUEHESBEEET REfF.

Functional Products seeks to empower every customer in the lubricant and grease market with the latest additive technologies
and education. We use polymer technology to provide renowned products and formulation services to everyone: from family-
owned small businesses to Fortune 100 multinational firms.

Functional Products Inc. is committed to providing our customers with quality products and services that meet or exceed their
expectations through the use of continual improvement.

7= mE#E The products include:
o HEFEF Tackifiers
o $HEE 777 Viscosity Modifiers
o T8 MR M5 Industrial Lubricant Additives
o HB B8R MNF Grease Additives
o EWERINF Grease Additives
o M5B mIZER ( NSF Hi) iR INFIncidental Food Contact ( NSF Hi) Additives

1% #8 5 TACKIFIERS
:,s:,

K

S
F

HRIEE
TYPICAL
VISCOSITY
100°C
cSt

R

by
/

R A
PRODUCT FEATURES

STIO ¥VI) B & Bf
JSINLINY o ¢

SN S b Bt S e
NIVHD 3 4ve &
INDHHOM TVIIN H = 30

STIO ONIIVOTIANT ez i

RETHATAEEEMET, PR N .

Paratac  pgijy paraffinic oil.

Paratac RETHATARBEEREMBD.
XT PIB in paraffinic oil. 900 05-2.0 Sl °
vie ERTRATABERRMMST. RIFNIBEERALKE. 2500 o0 B
PIB in paraffinic oil. Good shear stability and good string length. 3300 e
vigs ZHABAEMETAREEEMAST. RANTREERRIFLLKE. 000 o0 .
OCP in paraffinic oil. Excellent shear stability and good string length. 5000 e
viogs EBETHATFABREMAT. REHLKERRIFTIRE.. 4600 oo .
PIB in paraffinic oil. Excellent string length and fair shear stability. 5500 e
varg  RETRETHEZREMAT. AEAREL. RIFINRELRALKE. 4000 0.5-2.0 I
PIB in Group III oil. Excellent thermal stability, good shear stability and string length. 6000 e
vy, ERTEEFESEAREN. REFNNTBEMRILKE. 2300 oo, N
PIB in food grade technical white oil. Good shear stability and string length. 3800 T
ARFMEIRESERNLKE. EYHE. 7000
V=370 Good shear stability and good string length. Vegetable oil base. 9000 i R R I °
MR, BRBEDEMR. RGO 2000
V-584 SO = : ¥ 3000 30100 o o o o o o °

All natural, food grade vegetable based tackifier. Excellent tack. @40

GIARR: Zkﬁﬂﬁkmﬂﬁﬁﬁﬁ@ﬁ%ﬂﬁﬁfﬁi&EEH%@ﬂz%:Fgﬂﬁlllziiﬁiﬁ“’ﬁﬁl iF’P’HﬁE’cﬁﬁzﬂ]E@A1’E/\7121itrﬁwAth6ﬁ&TﬁE’]Eﬂﬁﬁﬂ#ﬁ}%@ﬂ BT~ RRSRIBE ~ BT hR L RME
&, BRMFEEEHEINAFEMERRR; BH &£~ | [} &} \ Be R RS RFR MRS R R RIE. IR PRTHEIR M & M1 s /™ Rl it
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to determine the suitability of our products or rodllct formation before use. Furth , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecllve compames or from their sources.
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#h E 2i# F VISCOSITY MODIFIERS

SR Bz F  APPLICATIONS
TYPICAL PROPERTIES _ = | £ e |E|%|&
_ wE |BEnE—mams| B | E B R 8| 2| E
IR (A2 mAE | A2 | x| & iz B ) I I R
G- g | EIEEC |viscosy| mewr | v (B E|B|E(Z|B|HI|E
PRODUCT FEATURES wscosry | SHEAR | TREATIN | TOOBTAN| TREAT |3 |E SEIBEE
100°C STABILITY | 15032 | 1000cSt LEVEL g = S| = | E =
ot | NOEXCSS) | ot | @0C | WT |z S |8 E|E
ASIM [ @100C | % % & | = 2
| XALS
TURBGIEEL TR 1%
L Bale olefin copolymer. L8 =13 cSt & (520 B
IR G RYA T AR EERMET. 12%
S OCPinparafﬁnicéil. I 1250 -8 =11cSt 7.0-10.0 ° O
YR ER AR RE T AEEERBR. 800 12%
VEL60' | op car stable ;lolyrlner slolution in parafﬁnlic oil. 1200 2z =11cSt BT B e B
BRBSHIREREY. 1%
VD Shearstablepolymerir?pelletform. = =10.5 cSt 1 La2l B B

iEB B8R N7 GREASE ADDITIVES

B VR A MAE
BRAND PRODUCT FEATURES TREAT LEVEL WT %

Voo MIAERAEBOESIESREAY. HETSHARBEERENNREEREAL. 05.2.0
Quick dissolving powder polymer added to grease with cooling oil. Superior shear stability and water spray off for almost all grease types. e
vaone  BEHPKIERBIIREEMRIRE Y. ERSRHIAR IR 0205
Pellet polymer for water spray off and shear stability. Added at initial grease reaction. e
vaooss ITECESIBEMBIPKIENREEAY. BRLE. 050
Liquid polymer to improve shear stability and water spray off. Easy handling. o
V|47 4 B GA s oS
Dpaoe  EE SR BRI A A5 CIRE . o5

Improves dropping point by 25°C for simple lithium grease.

B EATIFRMT SPECIALTY PACKAGES & ADDITIVES

= (st a2 [ [
SRR
o = | & |iH (0| H | = | &
 om O I|= |8 EIQEE
PRODUCT FEATURES EIE|=|EIBIEIBIEIE
= |tn | = | = 2 — =
£ |B|E == =
S EIE]T| |3
= HE S
RATENERPTET . BuESLRE.
AO-550 Anti-oxidant for vegetable based oils. Improves oxidative stability. 0.15-0.5 . ° °
Bt R MR IR AT, SHMAIELIEER.
CA-447 Coupling agent that improves polarity of food grade oils, to enable use of additives. S07.0 ° .
BB AR E NS R UERE &7
Ll Corrosion inhibitor and anti-wear package for food grade applications. B * L
USO%M%*%E"]*E%'lﬁukﬁé?ﬂl, BT iERRMEENESR. KE-25CHNFREMEXEE
EVO-530 Vegetable emulsifier package used with 50% water to lubricate pistons on pumps and e * * ° °
compressors Performs to -25°C with excellent phase stability.
FRENREIR EIRINF -
V-162 Anti-mist additive for oil-based coolants. L °
2 T A 48 k F 3] & ol = |
CMR'lOOl Tz’ﬁLE%I:I&W]M’H’]E’E%:ﬂQEM*ﬁF‘mo 3.0-6.0 °

Biobased concrete mold release product that does not stain aluminum or steel forms.

GIARR: $gﬂﬁkfﬁagﬁﬁﬁ@.#i%ﬂﬁﬁfﬁi&EEH%@%LEE:Fgﬂ%llmiﬁﬁﬁgﬁﬁl iF’ﬁ&E’cﬁﬁdl]E‘JAYE/\"HMﬂFﬁwAthﬁﬁ&TﬁE’]lﬂlllfﬁll&ﬁ}%vgﬂ BT~ RRSRIBE ~ BT hR L RME
%, BERMNTERSINAREMERRR; B, £~ | &} \ FeA R A RFR MRS R R RIE. AL ARTHER F & (E M A1/ fsk /= & J Rl et
AT R IIE, uﬁﬁiﬁz1|]%;z1ﬁﬁ’]ﬁﬁﬁ£ﬂz€Aﬁﬁ BE, AENBHSIEERN. B, &ﬁm@ﬂ%mﬁmﬁ&m@ BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE

KNESHRIRE IR, FFILAERR,

Disclaimer: Information provnded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lnwever Smart bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, n¥ any kind regarding products, performance,

pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or Produc( formation before use. Furth , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve compames or from their sources.
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HEUFER

BI#ERmF e EZMEHE,

HPRMNBEZHEN~mEE:

Dover Chemical is a major supplier for the metal working additives, the products we have carried include:

K5 SL B2 Long-Chain Chlorinated Alkanes, C20+

F 5% S L T E Medium-Chain Chlorinated Alkanes, C14-C16
shim R BE (878 tH/3EER FE i 14) Lard Oils and Esters (Non Staining/Staining to Copper)
1 1E (8B FE TR 1) Olefins (Staining to Copper)

« SULAERAE &1 Chlorinated Fatty Compounds
o WEEREE Phosphate Esters
« SRR EIE® Synthetic Boundary Lubrication

o EEREZ Amide

o A4 R @R Oil Soluble Boundary Lubricants
o KA % SR i Water Soluble Boundary Lubricants
o FEMIKGEE Semi-synthetic Concentrates

. ARUSE

& Synthetic Coolants
TR ER B J&E T HI %57 Amine Borate Rust Inhibitors
BE B B £ &5 TR0 H57 Fatty Acid Based Rust Inhibitors

EZEamARERMF DARK COLOR SULFURIZED EP ADDITIVES

5 3
APPEARANCE

Mayco
Base
1351
ik
kY bz
Sulfurized
Fatty Oil 8 X8
Dark  Dark
Brown Brown
Mayco
Base
1210
ik
LY ;|
Sulfurized
Fatty Oil 8 18
Dark  Dark
Brown Brown
Mayco
Base
1362
ik
BE B iH
Sulfurized
Fatty Oil 8 X8
Dark  Dark

Brown Brown

GIARR: 7l<gﬂ%kﬁtﬂﬁﬁﬁﬁ@ﬁ%ﬂﬁﬁfﬁ&EEE%‘E@ﬂz%T—g*«l*ﬂmii%ﬁﬁ“’ﬁﬁl iFF’i&L’cﬁ&ﬂ]E‘JAYE/\"HM#FF’hAthﬁﬁ&TﬁE’J'ﬂﬂﬁ%ﬂﬁﬁ}éﬁﬂ BT~ RRSRIBE ~ BT hR L RME
« B RRL 45 REF IR AR R SRS R O ARIE ?izﬂ]?‘ltl:ﬂﬂﬁﬁi;kﬁi%ﬁﬁ%ﬁﬂ]/“uu&/tuuﬁ*ji’a:uig
=

&, BRMFEEEHINAFEMERRR; B
AR E HA R BT A NMEEAFH

TR R IIE,
K AR EKIRNEIR, FHLAER.

Disclaimer: Information provnded by this booklet i
correct and rellable at the tlme of writing and data updatc 1’lowever Sman bll

= om OO

PRODUCT FEATURES

MHE, TZHEERERBERE. FEME, 7
ATFEEI S ERETIRIRE. BRRREME
;E_‘TE; BAYIEIR. S, TKm%E K IMHH TR

Low viscosity, extensively satisfies needs for operating
non-ferrous metals. Non-staining, can be used for
severe operations of bronze/brass. Good EP and
lubricity. Suitable for cutting oils, waylube, and neat oil
formulations including cold heading.

EIFJ%LE f. AHAEREENTM. FLILim. ELEEMNT

WimBs. TERMRLY: T&BHRSEER, HF
@%F?&TE S, BARUFEEEMBRAS
&, HES, ﬂnﬁ‘lﬂiéhﬂ, IAF BN A
Non-staining. Can blend metal working oils, emulsifier,
rolling oils and industrial greases. Fully reacted
sulfurized product; with no free sulfur or active sulfur,
no adverse effect on yellow metals. Raise temperature
properly when blending for even dispersion.

KHh, BEESMBREERE. TRATENESESH™
IBINT. &FMER: TESHE. SHENEREGE.
Low viscosity, suitable for different ferrous metals.
Good for severe operations on hard-to-machine alloys.
Contains active sulfur; not suitable for machining copper,
bronze and brass alloys.

FRREMBNNG AR BN TR~ mE

Tudi s

and f

or any of our

to determine the suitability of our groducts or Pl‘odllﬂ
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BEMAE

SUGGESTED
TREAT RATES
%

B3 Waylube

ZHl Cutting

W Threading

5K B2 ETHL(I )
Tapping/Auto Screw
Machine (Cut Side)
248 Cold Fordging

Tl AE Ind. Grease

Z #| Turning Operation
115 Gear Cutting
ZLIL i’ Sol Oils

B2 ETHL(YIE)
AutoScrewMachine
(Cut Side)

ZHl Cutting
WL/ T
Threading/Tapping
BaNESTHL(IE)Auto

Screw Maching(Cut Side)

~

any changes in

5-8
10-15
10-20

25-50

5-10
10-20

10-20
20-30

P

21 B H4& TYPICAL PROPERTIES

0.97 375

5300
0.98 @olFOO

SUS

0.996 625

10.5
©

10.5
©

17
(6)

1B

1B

4B

BE, AENBRYISENE. K5, Ziﬁ?kﬁﬂ%l’»]aﬁuﬁ&ﬂ;!i BASBITEM. AZRBREOTRETBHN. SEREHENN~RER

<8

12

8

are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)anlcs or suppliers, which are believed to be
no warranty or responsibility, express or implied, of any kind regarding products, performance,
nts, Users are herewith expressively requested to conduct test

or other technical contents in this site. Also, We hereby state

NA >204

NA >204

NA 204
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S FMF CHLORINATED ADDITIVES

£4 2 #4% TYPICAL PROPERTIES

EMAE
5 | - A SUGGESTED
APPEARANCE PRODUCT FEATURES TREAT RATES
%

EalmeﬂE}ﬁ"E&ﬁﬁZi‘I&ﬁWo BRER; AHERERER
WAEFIRNTERE. Bz, THTAREYE. hfh  AhE

EHEH. Straight Oil 3-10
Paroil 53NR Non-corrosive and low volatile liquid at room temperature. Contains ~ Cutting
el stabilizer to maintain product integrity during transportation and ﬁﬁl‘ﬂif—ﬁ/lq”:l_: 5-30 1.26 350 15 53.7 >232
Chlorinated Paraffin storage process. Extensive applications, can be used to blend  Straight Oil
ERRE  machining, drawing and stamping oils. Drawing/
Clear Pale Stamping
Yellow
BiRE. e RiRiEE. R, EEME. ARATHRE g
&R E’JéAﬁkiuéﬁAﬁk.ﬁ IRA A FHRRISEEMEE A . B Straight Oil 3-10
S5SAtE. BiEREERFLRMFISEER. Cuttm
DA-8506XS Possesses EP, lubricity and Wetting properties. Prqduct stable, non- fg B/ E 5-15
sk corrosive. Suitable for blending synthetic and semi-synthetic fluids, Stra|ght Oil
Eﬁigﬁ“ that used in ferrous and non-ferrous metals. Also good for drawing Drawing/ 116 135 11 29 >220
Chlorina?e d and gear oil formulations. Can be blended with chlorinated paraffins, ~ Stamping 3-10 ~
Methvl Est phosphate esters and sulfurized additives in applications. ERI&:: =]
yRRr Sol. Oil Cutting 3-10
SR FLAL AL/ E
Clear Pale Sol. Oil Drawing/
Yellow Stamping
BIRE. GREREBE. FeRE. MEBREATHERIET. X
5 Possesses EP, wetting and lubricity properties. Product stable, s
BE L good adhesive property to metal surfaces. Soluble in water when nﬁk?ﬁ ) 3.10 11 420 20 30 NA
Chlorinated neutralised with slight excess of alkanolamine. For use in synthetic ~ Synthetic Fluids @50C
Fatty Acid . fluid formulations.
HRE
Clear Yellow

KR &R M7 CHLORINE REPLACEMENT ADDITIVES

B2 B 42 TYPICAL PROPERTIES

s 3R R A
APPEARANCE PRODUCT FEATURES

HETE, BERMAKAEEAT. NMLISSBNKSKALE. BES, KERS PR
BEZERERERSLE. ERERGD, FRESSREBRBRBEES. WKKAMI
BlFRESR8E15%. EERMBIRIEPHRINKSE; EXEEERBERTHEREM

Mayfree I, #EFASESE(>20%)8E]HE 77U .
- 133;. Oil-based, but can be added to water-based formulations. Replaces chlorinated paraffin by 0.99 b
BaELE 1:1 chlorine content. High acid value, need to increase alkaline content of say, TEA in water- @60 9500 155 Phosphorus 238
Phosphorus- based formulations. Not compatible with overbased sulphonates in oil-based systems. Chlorine  °f 4
Nitrogen replacement attaind as high as 15% in some successful example. Can replace chlorine in most
Compound operations. But for severe or stainless operations, cutting oil formulations with high chlorine
o contents (>20%) is recommended as alternative.
RIZIA
Deep Amber
2R RRMEF KRBT SIEBRMF. TEHE. SHEEHER; BSAME
ERSME EABFB AT, MAMESTAEER. SMMBRERMFERAMME; FEFE
Doverlube FHMNCL-2, EEZEAHEBMIREST T, TUAHRRELGE: ERlERTH
NCL-2 (RHEERIGE), TUEEELEIK.
b7 B Non-chlorinated lubrication additive containing non-halogenated EP and anti-wear additives. (.98 10000 b
RER Non-corrosive. Compatible with naphthenic oil, and also with paraffinic oil when blended @50 @100 150 Phosphorus 232
Phosphate with petroleum sulfonate or other couplers. With synergistic effect when blended with sulfur  °¢ °F 3
Anti-wear and amine based additives; with the latter partially neutralizes NCL-2. Replaces conventional
EP Additives chlorinated additives in low to heavy duty metalworking fluid formulations. Replaces chlorinated
g paraffin at lesser to normal proportions in oil-based formulations (naphthenic and paraffinic oils).
i
Deep Brown
AR 7Kﬁﬂ%kfﬁ%ﬁﬁﬁ@?ﬁ%ﬂﬁ&fﬁi&EEE%@ﬂz%T—ﬁﬂ?ﬁﬂ&ﬁi%ﬁﬁ“’ﬁﬁl ifIF’ﬁiL’cﬁﬁzﬂ]E‘JAVE/\"HM#FF’hAthﬁﬁ&TﬁE’J AR BT RASRBEFHITHIHHLRME
&, Hﬁzﬂ]Tﬁnh*lﬂ*Fﬁﬂiﬁﬂﬁﬁi% PR RAEMERNBEE AR SR st~ 5 BL 75 MR LS RS IR MR RSB R M RIE. A7 ARAZE K A & 6 A 3 A1/~ sl F= M Bkt A e it

AT R IIE, uﬁﬁiﬁzﬂ]#ﬂﬂﬁ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRYISENE. K5, Ziﬁﬂ(%ﬂgmﬁﬁuﬁ&ﬂ;{i BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KARIHEKRHIFIF, FFULERR,

Disclaimer: Information provxded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Ol companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Sman bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
h , we regret that we cannot be any changes in or other technical contents in this site. Also, We hereby state
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to determine the suitability of our gmducts or Pl‘odllﬂ formation before use. Fur
that all product trademarks other ¢

an Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respeclwe compames o from their sources,
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7k £ B5 8 ) WATER-BASED RUST PREVENTIVES

5 e i)'lE 21 AU & 47 TYPICAL PROPERTIES
APPEARANCE " mAE 5 EW{E

oW OF O SUGGESTED
3 TOTAL
B | S PRODUCT FEATURES TREAT i | ok ALKALINITY
ORIG. RATES | 5% | NEAT | WATER meq
FLUID > % HCl/g
Mayco ARERMET, SEBERS. TMETEHEEL. ATFHEK
Base BRREAAEE SRR, TEEARETRYRIRERR. AT
RP8765 FIFEGHER. AERRINT 2R ILINEEREHR .
Z g Synthetic corrosion inhibitor with lubricity content. Contains no boron 12
THhE nor nitrite. Used in semi-synthetic fluids and synthetic fluids of oil  R#&i%&® 1.06 80 7.8 185 20
=R - absorbing and rejecting types. Miscible with water in all proportions conc.

Dicarboxylic %ﬁiéiﬂ s to form very transparant solution. Can be used in formulations for in-
Acid Salt et = process rust protection. Can be added sumpside to coolant tank to

Based Cpd Clgﬂl{; é?ht Yce Iﬁg‘:v enhance anti-rust performance.

& # R N%F PHOSPHORUS CONTAINING ADDITIVES

EZWMAE B 2 Z0 4 TYPICAL PROPERTIES
Gph 3 Fom o O SUGGESTED ® . I
APPEARANCE PRODUCT FEATURES TREAT RATES } VE%OQ;Y INDIVIDUAL
% - PARAMETERS
Doverphos BREWEETHERL, f2FERS. RBERE: EEEMINAFE
253 uh-{ L R A — &R 0.1-3 35
NUHER TR R B Liquid diakyl phosphite with a relatively high molecular weight and low  General 53 091 @Z(E:')E)(SJ NA
Dioleyl Hydrogen  s=s4r%  phosphorous content. Mainly used in MWF applications to provide lubricity Application
Phosphite  (Clear Yellow and anti-wear properties.
BTk, 1B FRREEHIEY RPNk LR - Zﬁlﬁ%ﬁ{% 1B 2-4
ARFRIA. SPECEXHHT I MANIERTEEAES, AMAN  FueGrindng SRHIME
K. SEEFATEENLR: EEEAMNERELTRETPLRSAMEE  BiEnH 4-6 Neut.No.
Mayphos HIkHE, Screw Cutting 200
- Not soluble in water, but can incorporate in water-based formulations when % 5-10 1.07° 21500 meqKOH/g
IR neutralised with alkaline components such as amines. Extremely good ~ Cold I‘-Ieadlng 5.5 @360 cst A
Phosphate performance on non-ferrous metals. Synergism noted with PEG esters or ﬁﬁa( HE i 10-25 F @4C A=x
Ester JE® cloud point possessing non-ionic surfactants. Highly recommended in flute ~ DraWing/Stamping Flash Pt.
%IRIA grinding applications as the commonly used diatomaceous earth filtration — &) ﬁlj(ﬁjg) e CocC.
Clear Light  ynits do not strip the additive from the oil carrier. General Cutting 193C
Amber (v
N REERENTHEEESN, EAVMMESRERAS. U
overph FRERARFS N, ERAPANERRENRE: Sk, MLRE e
1 SEMAELL, BRI RO AN A — s ACD
A Light color, low odor,non-chlorinated polymeric phosphite ester suitable for - VALUE
BAY) hinine/erindine f d f m Can be i 4 Oil-based 1-5 45 0.99 @210
T merle machining/grinding ferrous and non-ferrous alloys. Can be incorporated in /v ° meq
Phosphite neat oils and water—dilutible coolants. Possesses anti-wear and EP properties; KOH/g
Es{)er & e exhibit superior perforrmance in drawing test of carbon steel materials when 0.5max
Clear compared to sulfurizd, chlorinated and phosphorus containing additives.

HEFMF/E 47 OTHER ADDITIVES / PACKAGES

i
AP?EARXAJECE RN R
B 5 oW OE O SUGGESTED DEIEE
R % 0:___ PRODUCT FEATURES TREAT RATES INDIVIDUAL
l(:)lﬁ;ﬁ) fﬁﬁi i % - PARAMETERS
MERRH . B%. THREE. MEREERE. SiEEE: WHEY B 54cS
MR RASKECLRER. BREMMIANRAR, SAE LN
BIREH. SRS MRBLASIEMMEE. ARSmkas, H @
Mayco Base AASTM D-1401 RZLILMRFR 4. SHRBINO0.5% IR F LUIRHIE A 176°C
WLA-88 LAY EAEFTIE. F1.5%w/w) ITAESAEEBEJIS068)EEE A, W= _
KE 3@ T Cincinnati Milacron U8 a8, X IG1EY 0.77. .
S5k Premium grade. Light color, sulfur free, zinc free. Excellent EP and AW &#jh 15 4 CoC
s properties. High level of lubricity critical for proper stick-slip properties, Waylube Oil @0105 6 A 54
Light Color and anti-oxidant for long life. Readily rejected by metalworking coolants NEUT.NO KOH
Waylube for easy sump removal. Resists water wash-off by the spray and contact ’ MeqRotg
Additive by these fluids. Complete oil/water separation achieved in ASTM D-1401 Has 1.2%
demusibility test. 0.5% tackifier is required for proper oil adhesion to the P}t = £70
IEIH = ways. The blend with a treat level of 1.5%(w/w) in a paraffinic oil (ISO68) Co(r)ftént

Amber Yellow Passed the Cincinnati Milacron stick/slip test with a value of 0.77.

RIAER: K ﬁﬂ%&f}tﬂ@ﬁﬁﬁ@ﬁﬂﬁ&rﬁﬁ&EEE%‘F@*J:E%:F GO E S AT R E{Ff’i&fiﬁﬁzﬂ]E‘JAVE/\—J&{#rﬁ%ﬁzﬁﬁﬁ&jﬁm R AEIE SR BT RESRIBE~HITARTIALRME
&, BRMNFEEEFINAFEMERRR; B EFEREMEINEEL TR MR F G~ RmETR \ Be R RS RFR MRS R R RIE. IR PRTHEIR M & M1 s /™ Rl it
TR RIIE, ARERIRMREFAE raﬂzﬂ“ﬁﬁ BE, AENBRISENE. B RER %ﬂ%mﬁﬁuﬁ&ﬂxi BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,

Disclaimer: Information provxded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Ol companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data updatc 1’lowever Sman bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,

are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
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that all product trademarks other than Smart Oil, including trademarks from our suppllers are the trademarks belonged to the respeclwe compames or from their sources.
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BfOEMFE S Smart Oil OEM Products
ZER, BHEFMNERER, ERESMERZSE, THMNFLIUEZMEST

BHEE”~m; .U'EBUTIJH:TI'_J?ESU'Jﬁ?E GRAEARARET. £4, BEUHELHA OEM /= o
meEHEARH, BEAT PIREAEERBTIERE. H ﬁ

For many years, Smart Oil has been requested by customers to develop and purchase various
packages and other products, along with our supplies of the Big Names. For this, Smart Oil has
continuously devoted to the exploit the supply and improvement in technologies. Nowadays,
Smart Oil OEM products are already mature and comprehensive, which contribute to a
supplementary supermarket choice for customers.

,L,\ESIEI’] OEM PR EHEEaFIMER], MARABHIHNMRBE~RARR: FPMHEMNT, ESRENE

REFBCmMALMNEET. BEME OEM 67, CEFAESRALMMRIESAEAGIEXRE, M
ﬁ'ﬁ%ﬂlﬂiijﬁﬂﬂﬂ]gkﬁ’]%%lﬂ2%@.&%5%%o HRFFE, BHATPRERAME, BRUNMRIENIEZR
HIFERAR =M, BRI ER S R @ @i

Smart Oil OEM products include packages and components, some of them are derived from the Big Names products
distributed by Smart Oil as raw materials. Customers can explore and penetrate the market using their own brands with
only little add-value processing or even only changing the packages. Smart Oil OEM packages can let customers focus
on their professional sales network and business relationship without much burden on product development and quality
control in production. Regarding components, Smart Oil provides comparatively unique supplies, or the generic products
that are value for money; these covering commodity materials with extremely high cost efficiency.

ARSHFNZENER, BHH OEM FREAKAETERZTSFMIAPI AU REZ. BEFmEHN S AL HH
& DU, UIHIAME. P, IS, SRAMFSRURR. KEMER. MARME . S#LE
. EiBRE. BiKF. shEYIBERT. REBAER. iﬁ'?hﬁ?"] FERER. BFEFEF. X& OEM =@, ESEHRS
SEMBRRI R, CERENTREAGEAFE ““‘Ef"fiw—ﬁﬁtﬁiiﬁﬁ’lﬂ\iﬂo

In this era of information boom, products are already widely acknowledged by the industry approaching total competition.
Categories of Smart Oil products include drawing oil concentrates, tapping concentrates, cutting oil concentrates, rust-
preventives, emulsifier bases, synthetic and semi-synthetic coolants, water-based rust preventives, sulfurized additives,
phosphorus containing compounds, lubricating greases, de-watering agents, animal and plant fats, fatty acids, tackifiers,
fungicides and bacteriocides, cleansing agents, etc. This OEM products, team up with the big names series products
served for years, highly enrich Smart Oil product mix with more adaptability to this integrated market environments.

FAEM: K ﬁﬂ%kf’tﬁ@ﬁﬁﬁ@ﬁﬂﬁ&rﬁﬁ&EEH%@*JrEE:I—‘ GO E S AT R ’_’tlﬂﬁf.fiﬁﬁzﬂ]E‘JAVE/\"J&MFF’T%ﬁxEE@&TﬁE'J R AEIE SR BT RESRIBE~HITARTIALRME
&, BRMNFEEEFINAFEMERRR; B EFEREMEINEEL TR MR F G~ RmETR Bo 7 AR 45 REIR MRS R MR RIE. FAFELLAATAZR A F A RA 1~ s/~ @ ZTRt AT S it
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Adsorption of friction modifiers on metal surface

BEEHFIMANER RS, SEEZRRAREEIESAFRME, ROEBENFPREEMN, NMEREBERY,

SRR . EENEHT R EME DA, 23 ARELAIERER R, KM ESERET L, EARGHEEEE,
Ek, 5 — 7 FRBE RN A LAMERNEREINEBRRAMEIRN LSRR —H 2T, MMARHEEE
BE—E, EEREAMN—ENRERADREE, ABUREIRE. FEAY, BRSO TS W 0 R 71
BE. HAEBATIBMMEZZE—EEER, RIETFHEHE, BREZENETSKE.
When friction modifier is added to lubricating oil, a Phlysjcal or chemical adsorbing film will be formed at the frictional
surfaces, which reduces the surface contact during metal sliding, so as to lower the frictional coefficient and lead to lubrication.
Frictional modifier is composed of two parts, namely the polar head and oil-soluble tail end, The head is attached to the metal
surface, and the tail props up like carpet wool. Similarly, the head of another molecule of frictional modifier is attached to
the coresponding metal surface with opponent frictional movement, with its tail also props up like carpet wool, so both tail
sides stacked together vertically, forming a layer of nano film as boundary buffer between the metal surfaces. On top of this,
frictional modifier can also be used as anti-oxidant and corrosion inhibifor. When the loading of two corresponding metals

increases to cause the friction attaining a certain temperature, poler molecules will diminish, and the function of friction
reduction will be lost.

NS FRICTION MODIFIER ADDITIVES
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APPEARANCE PRODUCT FEATURES

SmartLub MRERBES G, TEMAMRIEBN. B5REREE, STHMIRERIFRELE
$9010 E. BRSMELRXRENED. ARFHRA. 8R. HRSSEMMETEREMT. 08
B i Premium package based on synthetic esters, contains specialty dispersant and lubricating agents. ~ 1-3 - <15 <15 >100
S&87 jEmk#  Possesses particularly strong wetting property to provide good surface finishing of the workpieces (%1% 0.9
Stamping  Clear Pale after operation. Leaves very little residual materials after evaporation of solvent. Can be used for :
Package Yellow  punching and forming of alloy chips such as silicon steel, aluminum or copper.
_—_— Tk, (ER. DR, PIRRIDBMME, BER, SUREERE. THTAESHER
V6150 m. AIERAHRRETMRER. HERGPAATHE. $7l. WL, HRERFR 085
*EWHEEH fE. . . . . o . . 5-40 - <10 <1 >120
=305 sEwnEEy Low odor, low viscosity, with excellent wetting, anti-rust and lubricating properties. Low acid value, excellent 0.88
vegetable based é]lear oxidation stability. Can be used in both water and oil-based products. Can replace mineral oils in formulations. ’
ethyl Ester Transparent ~ Can be used for stamping, drilling, threading, cutting and grinding operations for oil-based formulations.
SmartLub MEERRELSSY, BMIH. fE. BHEREET. maAtdidigtg. 758
212 WMIAMERTHE. RIBRNLETZ. 0.8 60
HHH{JE&EE Premium package based on fatty esters, contains specialty dispersion, anti-wear, anti-rust and 3-15 - - <50 >160
S&57 lubricating additives. Products will have excellent wetting and lubricatin %ropertles. Can be 09 90
Fatty Ester TEIR compounded with white oils prior operations like honing, deep-hole drilling and threading. '
Package Amber
Smart PB RESRAmEREE. BUAR. HRE. BRER. ~RBE. BTUHE. REMAHS
5 SRR . 09 35
Highly Provides superior boundary lubricating property. Low pour point, strong lubricating and wetting 3-60 - - <1 >250
Refined s&E  properties, low acid value, product stable. Used in neat oil formulations for operations such as 1.0 50
Lard Oil  (joaryellow cutting, stamping and drawing.
fEARiBHI R LB, EATRRAKEEEGME. RERFEFIERE: s8R THERE
%@é@ﬂg KEE. ARIAKBRRGpHE, WEEEETERR. BERS LI30%. 09 40 130
'7“‘6. Ril,]:il As lubricant and co-emulsifier, suitable for blending soluble oils and semi-synthetic fluids. Provides 1-30 - - - >200
LSS go good lubricating property; can enhance surface finishing of the workpieces. Can be used to fine tune 1.0 60 210
Tall Oil LIETH ; o O b ¢
i éht Amber PH value of water-based systems to achieve better equilibrium. Rosin content is about 30%.
FEM AENBRENMAAENREEARESFENZETERNSEREHMBHE, EFREAMRNNAIEARDRBEFIANARERE AT RO KREEN . BF~RESRBE~HITARTHELRME
B, BRMNFREFNBTRENERRR; B8 EFHREMRNNESEARNREEERER~RER. B BAMNASERFRMARSBRMERRIE. RELAFHER A EE AR~ R~ RERar i
TR RIIE, UMERMNBEHROFERNETAM. BE, AENBRIISENE. B5. REAEHSNANBEMNEE, BABITEM. AERBRENTETEEN. SERNEEAN~REIE, ARTHE
KNESHRIRE IR, FFILAERR,
Disclaimer: Information provided by this booklet including specificati lications and formulations are based on tests and data supplied by Smart Qil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and reliable at the time of writing and data update. However, Smart Oil compani f: or any of our collaborated companies or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
formulations or applications, as operati ditions and applicati i are beyond our control, or products will be modified by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or product information before use. Furth , we regret that we cannot be ible for informi any changes in specifications, formulations, or other technical contents in this site. Also, We hereby state
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21 B H 47 TYPICAL PROPERTIES
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APPEARANCE PRODUCT FEATURES i85 pl 5% 7K

FERDIL
VllSPEl())E)l(TY 6. (WATER)

BHEILLESAE, EMFEHANERREERE
gIEfS; BMEEREERL T HaERERFNEFZH
FETERE . FFAE A FKAHE LN . RERRLHR.
EMES, TERESLRNERNERY. FREK
. 8. BIRES BRI EHEER.

Smart 1616W High viscosity, emulsifiable complex ester that possesses
ERIE:) unique structure to contribute to the property of strong 0.9 800 9
SAFE affinity to the metal surface; which also maintains superior N i, - <60 NA
Emulsifiable lubricating and anti-frictional characteristics even under 1.0 1200 11
Complex Ester high temperature during processing. Especially suitable

for water-based or oil-based fluids for steel rolling, and
aluminum or copper drawing fluids. Has high degree of

S saturation that can prevent producing contaminants from
55-1-'5,5&'3 oxidation. Also, it can effectively replace sulfur, chlorine
Clear Deep and phosphorous-containing EP additives with similar
AdiibET performance.
S L WEIEHE . A3, SERREENNE. ERE I
SAE R TReERFIHR TR BER . STEFREERE. >160 . - <15 >240 NA
Dipentacrythritol WA R B S{ERERIER. 78R KR 10 150
Complex ester Amber B, siREIELEFEE. H3ERTKMEENR.
MBAMR. ESTYH. AHE. ABMERFHN
S“g&ﬁé?‘" BAME, IBHNES. a5 TEMMER FRKRET 5 5
Al MR EREAER, WREEE. I S I R
Pentaerythrityl B RIRIA High viscosity index, good shear endurance, with 0.95 30
Complex Ester fletz)ir good affinity to metal surface. Can maintain superior
LILDCE lubricating and anti-frictional characteristics even under
Smart PE1586 high temperature, can replace the sulfur, chlorine or
Z Kk Mz phosphorous-containing additives for EP functionality. 0.9 450
S5 SEHTETA Can improve the shininess of workpieces as it leaves no ~ >170 - - <15 >290 NA
Pentaerythrityl ,ﬁélear residue after application. Especially suitable for water- 1.0 600
Complex Ester AT based or oil-based fluids for steel rolling, and aluminum or
s copper drawing fluids. Has a high degree of saturation and
mart TMP1806 ibili i i i ic oi
Tuok P good compatibility with mineral oils, synthetic oils and
:;;;Agggm synthetic esters. Products can easily be biodegradable, and 160 0.9 210 <20 245 NA
Trime thyﬁ)l}fropane 7B  can even replace mineral oil as base raw material, no harm 1'0 ZéO
Clear to the environment ‘
Complex Ester Yealllany :
REW. AENBRAGTASERGAERSANRET ANNEEINDY, £ EREARINAFAILIIEI SR TRRTEOMINNERY, BT~ SRSREL S BIANTHLRTE
W, BRNAESHEBRENEARR, B8, &7 5 R EMRINA ARSNGB 2H B2 5 RIS LS REIR LIRS MEOARIE . Sl 1E L PRTHEE SR A 18 AT 17 S/ o A i JE
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Disclaimer: Information prov:ded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
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=7 FE=RB A HERY4FHE Features of High Molecular Weight Polymeric Esters

vywv

v

SiiaEm® (2KIEFKHE) Strong oxidation stability (contains long saturated carbon chain) ;
EIHRBEEE, RDITER Thicken oil film, can reduce abrasion of workpieces;
SHERY, FIREXIFETMRERERMNFIAEEEE

High viscosity index, can maintain lubrication property of additives even under high temperature fluctuations;

v v

E1R1EZH4 Contains polar components (C-O, C=0);
R IFRY & B R PR ; BE B R 38 7= Ml B 3l e

Good metal adsorption, can effectively enhance lubrication performance of the products;

v v
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APPEARANCE

Smart HMPE
9320
=RF
REHE
High Mwt.
Polymeric
Ester
RIRIA
Light
Amber
Smart HMPE
9360
BaF
RERE
High Mwt.
Polymeric
Ester
wRIEIA
Dark
Amber
Smart HMPE
9460
=0T
REE
High Mwt.
Polymeric
Ester
ERli%
Clear Light
Yellow

RIFARMFAIE A Good compatibility with other additives;
TR AR % Good biodegradability.

=29 FEE A HIGH MOLECULAR WEIGHT POLYMERIC ESTER

FomoH o
PRODUCT FEATURES

TEf. & ﬁk&ﬁr%ﬂﬂﬂﬁ.—;ﬁ%%Aﬁao WS S FE11E
EEE,‘E REZEHMESERE L, RRIKFHBERIE

moﬁﬁﬂ*ﬁﬁm& @H?*EMﬁ* @ﬂFH,TE
Fifﬂﬁ&ﬁ?%ﬁla%&?ﬁﬂ%ﬁ%% REERRE
£, RIRRENE. RIELE. SHERMMRIFIIIRESE. &
REEIN TR 7] B S T S 7 R ELR R A= A X B
B FUBEMRELRE. XFAEELHREESRRETEE TR
FFRIFRIEEIRME, RRTRDRMFERE. BEAPTRK
B, |, BERERMF, RIVRAEIERR, FEEHER®E%ERRE
ﬂﬁIﬁ%EFiﬁﬁyﬁﬁMIlﬁ”%E05¢§ﬁ\§\
BRAMFIEEAR, sEFERARMERR. RINFIST YR, SHH
&A&%Wﬁﬁﬁﬁﬂ STEG. BiEkeEE RRSTFED
&, BRRE R SEBETRE%REN. TEEHEGEERE,
HAERATNIHREENE . AHERHERR.
High molecular polymeric esters that contain no sulfur, chlorine, nor
phosphorous. With unique molecular structures that can adhere tightly
to metal surfaces even at elevated temperatures. Superior frictional
and anti-wear properties. Good hydrolytic stability, suitable for water-
based coolants formulations. With high degree of saturation, not easy
to form contaminants at contact points of tool and workpiece surface
due to oxidation. Superior high temperature stability, cold flow
property, low volatility, high viscosity index and good shear stability;
which can maintain corresponding functions of lubrication, anti-wear
and EP at different temperatures at contact points during machining.
These can not only maintain good lubricity operations at extended
temperature range, but also can reduce consumption of additives.
Can replace sulfur, chlorine and phosphorous-containing additives in
formulations with very comparable performance. Moreover, reduction
of product shininess can be avoided, as otherwise will be caused by
the reaction of EP additives with metal during machining. Can also
be blended with small quantities of sulfur, chlorine, and phosphprus-
containing additives to achieve synergistic effects. Good compatibility
with mineral oils, synthetic oils and synthetic esters to make blending
easy. Good cleaning characteristic and readily biodegradable. Belong
to ashless additives, so no residue after high temperature operations.
Not easy to corrode non-ferrous metals; especially suitable for cutting,
drawing, and stamping operations on aluminum alloys.

T{F AR A Servo motor speed - Pe: 0.0351£1500 tpm in 0.03s, Po: 0.03%53%1760 rpm in 0.03s.
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e EFLEE5FI T EE Function of EP and Anti-Wear Agents
> MEMBFEZRSTAS. B WAL EY.

Major components of EP and anti-wear agents are organic compounds of sulfur, chlorine and phosphorus.

r SEZHESHAE. SLERS: ESRWSEFRG THILESFER.
Chlorine mainly refers to chlorinated paraffins, chlorinated fatty oils, etc., which prevent welding and wearing under
high-load, high-temperature conditions.

> BEEEIEMERE. BRES% EAWRRZGTREASHRES
Phosphorus mainly refers to phosphate esters, phosphates, etc., which provide &R Metal 1
conspicuous anti-wear property under comparatively low-load conditions.

> MEEIETLEENR, MAKRE. SHMEYE ESRTSERGTH
.Iti;%g:él:*n FZ:E;E?J'E'\ o Lﬂﬁfm \-" N -
Sulfur mainly refers to sulfurized fatty oils, sulfurized olefin, and polysulfides,
etc., which prevent welding and wearing under high-load, high-temperature
conditions. i

r EEEEMEANEES: RERRENBOEERES, SEERETS

EER. RRE. MEFPHEETRSEBLAENFERN, FHE

VIBRERMESRIFIR, BAEBERERHA, MMEIEEREMRRIRE.
Contact pressure between frictional areas is very high, so the engagement at asperity between two metal surfaces will
produce high pressure and high temperature locally. At that time, the active elements of the EP and anti-wear agents have
chemical reaction with the metal, forming low-shear solid protective membrane, which separates the two metal surfaces,
thus preventing metal wearing and welding.

fEl.ﬂf,E = HY4FME Features of Chlorinated Paraffin
RETC R FFAIEBER, BMEEIRIEHE TI4EHF L Can maintain long-lasting w

1ubr1cant film, effective even under low temperature and medium pressure;

BRI
SCCP(CioH1rCls)

r EER. BSETSRERSS®: R-SRHER, BUHSSEERN. F ¢« o«
RELGEEE BELRNMOARE. SUEERRKEREN, WE | g i
B, BAREL, MAERDTERENRNENANER. SMUERAE A
i, 7E350°CHTS %% . Can decompose under high temperature and high “

pressure; carbon-chlorine bonds break, decompose and release chlorine to react W\(\(\)\/Y\ P
with metal to form ferric chloride covering film over the metal surface with micro- LCCP(Caiocl)
protrusions. The film of chlorinated paraffin has layered crystallized structure,
with low shear strength and low friction coefficient, so can reduce the friction due
to relative movement among metal surfaces. Ferric chloride has low melting point, so will fail to perform at 350°C.

» SYBKEMERECS, SBEEBM, MAFKEFEEAREMEH Chloride is easy to hydrolyze, forming hydrogen

chloride and leading to metal corrosion, so not suitable for use in the presence of water.

S 1L % 10 F CHLORINE REPLACEMENT ADDITIVES

2R iR
TYPICAL PROPERTIES
s = om B M
APPEARANCE PRODUCT FEATURES

Smart Base EERBTRFEBMREKELERA. Az, WRATRARGYIHE. HHEEHE
or2 M- 1.200 51
SaLE Non-corrosive and low-volatility liquid at room temperature. Extensive applications, can be 410 14 5200
Chlorinated used to blend neat machining, drawing and stamping oils 1 3;00 5-3
Paraffin WRE .
C10-c13  Pale Yellow
Smart Base SEEHE. MEWRS. ATHME. PERBERE-
CP60 Medium chlorine level, extremely high viscosity. Used in drawing, stamping and forming
SR formulations. -300 59
St - 10290 60 - >220
o 1.400 61
Paraffin wRE

Cl14-C17 Pale Yellow

FAEM: K gﬂ%&f}tﬂ@ﬁﬁﬁ@ﬁﬂﬁ&rﬁﬁ&EEE%@ﬂEET‘ GO E S AT R Etflﬁjzfiﬁ&ﬂ]E‘JAVE/\—J&{#J*F’hA?kEE@&jE&E'J R AEIE SR BT RESRIBE~HITARTIALRME
&, BIAAaEIEHI S AIFEAE R P RAEM A S 1E L R SR A RERR = M ZTRH \ Be R RS RFR MRS R R RIE. IR PRTHEIR M & M1 s /™ Rl it
TR RIIE, ARERIRMREFAE vaﬂzEAFﬁ BE, AENBRISENE. B RER vgﬂ%l"]ﬁﬁﬂﬁfiﬂ?{i BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,

Disclaimer: Information provnded by this booklet incl and formulations are based on tests and data supplied by Smart 011 companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update. 1’lowever Sman bll pani f: or any of our or suppliers malge no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,
and app are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or product information before use. Furth , we regret that we cannot be le for i any changes in sp I or other technical contents in this site. Also, We hereby state
that all product trademarks other tgan Smart Oil, including trademarks from our suppllers are the trademarks belonged to the respective compames or from their sources.

6




Smart O1l & Chemical Ltd. 39 BHHmREIEGRALF

S ERIEITEFTIAFFE Features of Phosphorus Containing EP Anti-wear Agent

BWMENBTSRMEESRRE, TeBOELEREBEE~EAMIERIMUFERE. RINFIEF KBRS HE
SRR EMENEBRIREER. EEEMIRAY, BEEARIFNILK, Ei. RERERAFEBMERE &
ANAEKERGD. o, BEREERWIERE, EARATRERDFRATEGP. SERETUARELEESEPIMEE
AREE, RERFNREREE, XARDERE. FRS FENBEKREERAEW319, 356, 6061K70758FEiE
ERIFpEMIERE, SFESFERE (R85 MREEEHRE, XESSHBBHRERRE. BEXMRY, FTRKE
SRR XA S EMBHEERIMKXRANT -

Phosphorus containing EP anti-wear agent adsorbs itself to the metal surface, with the metal asperities creating heat due to metal
friction, local chemical reaction results. Through hydrolysis or heat decomposition, the additives generate phosphate film for
anti-wear and EP operations. In metal working fluids recipes, phosphate esters have good properties of emulsification, corrosion
inhibition and EP/anti-wear boundary lubrication; so suitable for application in water-based systems. Also, phosphate esters is
strongly resistant to alkalinity, so suitable for the recipes of strong cleansers applications. Phosphate esters can be neutralized by
alkaline earth metals or amines, forming amine salts, which imparts good EP/anti-wear properties, on top of corrosion reduction.
Phosphate esters with different molecular structures have different degrees of corrosion resistance in aluminium alloys such
as 319, 356, 6061 and 7075, including the phosphate esters with non-polar (without oxygen) hydrocarbon chain, which have
stronger corrosion resistance for aluminium alloys. According to relevant studiest, different structures of hydrocarbon chain in
phosphate esters have different strengths of corrosion characteristic as below:

B /& 14 BE Anti-corrosion performance: P1>P2>P3>P4>P5

NN,
"8 o m A Jw - AAAAAARN \H\OH

AV VAV AV Ve
(o)

Pl: B EE R P2 HEE R A Z G E R B B Pl%Z—%iﬁ@MH%%ﬁ&%
polyethylene glycol decyl octyl acid polyethylene glycol mono-
mono-octadecenyl phosphate C10-14-alkyl ether phosphate
ether phosphate

0. 0 OH /
MOK\/ \ﬂ<OH W@/ \(\/\Oa/\/ \P,OH

P4 EEBR A C HEREEAER P5: BE % T E B FL S

polyoxyethylene dinonylphenyl polyoxyethylene nonylphenyl
ether phosphate ethér phosphate

1‘%% Reference: INFLUENCE OF INHIBITOR'S CHEMISTRY AND STRUCTURE ON ALUMINUM CORROSION IN MWF by Hoon Kim, Chemetall US, Inc., Peter Konopi, Chemetall US Inc. STLE, May 17-21, Dallas

& W R N5 PHOSPHORUS CONTAINING ADDITIVES
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APPEARANCE

5% Fom o oM
iy PRODUCT FEATURES TREAT |ELEE] VIS.

PHOS.
DIL. RATES | S.G. [40°C ot

(SN150)
TERIR, MEEEE. THNIEERFLERE. SWmLRITISRER,
SmartPhos BRFHEZR. AMASEEREOEBINTRPIEFEREM. FR{ERE
P3358 FUER 2 09 200
RS Lower viscosity, excellent anti-wear property. Good surface finishing of o o - >0.8 <150 >160 107 200
Phosphate SR workpieces after operation. Can be compounded with sulfurized additives to 1.05 350
Ester IET ”?ZII o achieve good synergistic effect. Can be added to metal working fluids with active
Amber  Yellow Sulfur to alleviate copper corrosion. Also can be used as smoke reducing agent.
SartPhos WIEBIE, SEEGE. THNTEBRIGEEE. AEfEuEhe any
nartPh SRR TIER. AL STCEINERER, ARFNERE. B
e Lower viscosity, excellent anti-wear property. Good surfaqe finishing Qf 3 : - S7 <400 >70 94 400
2-EthTHex | EEE R workpieces after operation. Can be used as antiwear and antirust agents in 5 105 90
Phoz hatz Clear Pale hydraulic package formulations. Can also be compounded with sulfurized :
P Yellow Yellow additives to achieve good synergistic effect.
SmartPhos A= 15.55*\ iﬁijﬁﬁﬁﬁ?ﬁg’ ‘*ﬁf;mlﬁll S5msSmERNFIAS, &&i&
nartbh MAEDERR . EATFAR. RS - R
PABAES Light color, low (?d(?r, oil-based phosphaﬁe ester, with extremely high viscosity. : : NA S5 <230 >170 114 250
Phosphate  EHE  EHE Excellent synergistic effect can be attained when blended with sulfurized or 3 11

Ester Clear Clear  chlorinated EP additives. Suitable for use in formulations of drawing, stamping
Yellow Yellow and forming oils.

FAM: Zkﬁﬂ%kfﬁﬂ@ﬁﬁﬁ@?ﬁ%ﬂﬁ&l‘ﬁi&EEE%@ﬂz%T—ﬁﬂﬁﬂmii%ﬁﬁ“’ﬁﬁl iF’P’ﬁi{_’cﬁﬁdl]E‘JAYE/\"J&{#FP’i%thﬁﬁ&TﬁE’JEﬂﬁ%ﬂ&ﬁ%v&ﬂ BT~ RRSRIBE ~ BT hR L RME
&, BRMNFEEEFINAFEMERRR; B EFEREMEINEEL TR MR F G~ RmETR Bo 7 AR 45 REIR MRS R MR RIE. FAFELLAATAZR A F A RA 1~ s/~ @ ZTRt AT S it
AT R IIE, u&ﬁi&ﬂ]t—dﬂﬁ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRYISENE. K5, Zi}i?k§$4%Wﬁﬁuﬁ1i1T§‘£E BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KARIHEKRHIFIF, FFULERR,

Disclaimer: Information prov:ded by this booklet incl ifi and formulations are based on tests and data supplied by Smart 011 companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Sman bll pani f: or any of our or suppliers malge no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,

and app are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or product information before use. Furth , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respecllve compames or from their sources.
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7 PHOSPHORUS CONTAINING ADDITIVES

56 M
APPEARANCE

5% I A
HRR PRODUCT FEATURES
DIL.

(SN150)

REEAR, ﬁfﬁi':iﬁﬂgﬁbk_gﬁﬂﬁqﬂo A5, SREFSEER. EE
WAL; BERDIEE. RIFTIERNETHLIEE. REEKERT K
. SIRER. HAESER. FAEFLHRAPER.

Place (1o Low viscosity, can be used in oil or water-based formulations. Can be used to

P7800 ; . - " . . 05 09 550

RS blend with the sulfurized and chlorinated EP additives. Extremely superior anti- =~ o . s4 <240 >180 128 315
bRl wear property; can reduce smoke, protect tools and enhance surface finishing 4 12 950

Eslger of workpieces. Can replace sulfurized, chlorinated EP additives in water-based ’

S formulations. Specially suitable for use in soluble oil formulations for magnesium
JEIA Clear  and aluminum alloys.
Amber  Yellow

HERS, SHERMAMEEMERE. THTRERKEES. HENE
Wik BERVRERRPIE. ERFMIBEASHALLEESS, &
SmartPhos BLEME B RIEE THNEENEE.

ﬁ%g?%% Higher viscosity, very good compatibility with other additives. Can be used in oil-based 05 0951500 4 <250 >160 135 315
3 and water-based formulations. Extremely superior anti-wear property; can reduce smoke - b 2 2'0 0 s >
Ph(ésslt);ate s and protect tools. Suitable for use in soluble oil formulations for magnesium and aluminum 5 115
181 =3

EIETH Clear alloys, can prevent metal corrosion and enhance surface finishing of workpieces.
I
Amber  Yellow

BB/ EE3EF] LUBRICITY / ANTI-WEAR BOOSTERS

5 0 A iR
APPEARANCE 1 | TYPICAL PROPERTIES
MAE
. o P

5% T om OO
Kk PRODUCT FEATURES
ER
DIL.
(WATER)
Smart Base BEE (0 100 ARITITE. DBRIEE, EAARS AN, RANERTAERE
AW2110 KEE. EESMERINTI. FREREIRER, E{R‘.?ﬂ'lﬁﬁﬁjﬁﬁi%‘o ) . '
SE T R Polyether ester type. Low odor, low foam. Possesses good wetting, lubricating and anti-wear properties. Suitable 1.052000 1.2
Jit 2 3 BE for blendmg fully synthetic fluids. Can effectively enhance surface finishing of workpieces. Suitable for processing 520 - _ _
Lubricity/ RIETA various metals. Significant low foam property exhibited in alkaline environment. 1153000 2.2

Anti-wear  Yellow K&
to Dark  Pale
Booster B

EVMERE. AEH. SRE. ARERERAEEE. TRFEEHR. FERRALBE

S tFort P . 2 o 2 .
L B6210 F: BEMETHMEERLERE. 5SmartPhos WSS80 SEREM, EEMEREMEE. TEAT
BAT . EESNMERERTE. 7B (EMRFmTER. N I
Ha BhERER Biodegradable. Contains no sulfur, chlorine and phosphorous. Possesses superior lubricating and wetting properties. 2.8 - - .
.EA b1l Can be used in fully-synthetic, semi-synthetic and soluble oil formulations; can enhance surface finishing of 105 450 85
High Molecular syEIH iEpgs  Workpieces. Can enhance anti-wear property when compounded with SmartPhos W5880. Also suitable for : .
El:tztrt}fl’ ézlf;de ! Lié" ht Liéht ~  stamping and drawing of copper and aluminum alloys. Can be used as tankside additive.
g Amber  Yellow
SatFon HESE. BASKEENMEN. RENE. RARGELE. TATLARRILLBES.
e RS KRR SR, (. AEMBEN, UEETAEEE. 2
o W . B FETRBRASEEIR.
Premlum surface ﬁmshmg enhancer for magnesium an alumium alloys. Possesses lubricity, wetting and anti-rust 09 30 85
Ha BRERER
S57 properties. Can be used in fully-synthetic and soluble oil formulations. Can be diluted invert with water (water 515 - - .
High Molecular | added to product) for use as stamping fluids. Can be added as tankside additive to enhance surface finishing of 10 60 95
EFatt}I’) Alfid 'f?gffl L5 workpieces. Contains no sulfur, chlorine, phosphorus; nor harmful materials such as nitrite.
it
e Amber  Translucent
SmartLube %ﬂ%lél f&{?ff]’ffﬁ; J ERAFFMMRESHLNBREAPER. EaRTHRAEMIE
LB6280 ; (EATHE R
FeinE Good wetting and boundary lubrication properties. Suitable for use in formulation of soluble oils and semi-synthetic 10 90 7.0
Hﬁgﬁﬁfa%ﬁﬂ coolants. Suitable for formulations for machining aluminum alloys. as booster for workpiece shininess. 38 - - -
o 11 150 85

Castoroil  segegn ks
based ester Light Clear Pale
package Amber  Yellow

GIARR: $ﬁﬂﬁkfﬁﬁgﬁﬁﬁ@%%ﬂﬁﬁfﬁ%&EEH%‘;@*%E%:Frﬂﬂ%ﬂmiﬁ%ﬁﬁ“’ﬁﬁl iFﬁ&E’cﬁﬁdl]E‘JAVE/\"HUﬂFFhAthﬁ%&TﬁE’]Eﬂﬁ?ﬂ&ﬁ%vaﬂ BT~ RRSRIBE ~ BT hR L RME
%, BERMNTERSINAREMERRR; B, £~ | &} \ FeA R A RFR MRS R R RIE. AL ARTHER F & (E M A1/ fsk /= & J Rl et
AT R IIE, uﬁﬁiﬁz1|]%;z1ﬁﬁ’]ﬁﬁﬁ£ﬂz€Aﬁﬁ BE, AENBHSIEERN. B, Ziﬁ?k-@ﬂ%mﬁﬁuﬁﬁcﬁﬁi BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,

Disclaimer: Information prov1dcd by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)amcs or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lnwever Smart bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test

to determine the suitability of our products or Eroduc( information before use. Furthermore, we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve compames or from their sources.
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M&Eh@?fﬂ BY4F1E Features of Sulfur Containing EP Anti-wear Agents

ERANERFGTHILRENER Magds, MESEREXNEEEHNREMEES.
Prevent welding and abrasion under high-load high-temperature conditions. High sulfur content leads to high EP property, but
also the high corrosion to copper metals.

X Z#R AL A I SRt BRRR AL 0 4 FAHLER .

Using disulfides as example to illustrate the operational mechanism of FEEE = TR Ut Fe +RSSR%SR
sulfides: L S—R
ERARMEATSS RIH, KARBRESMTMEABER, &  awasets f | %/S )
HREE S PHAE R TRC-S HEBTZY, TR L EATE SRS TACARE AEFR - it s Ns—R
I ERATEREER, &5 AeREER. _

S-S bond is broken under conditions in mixing, forming thiol iron BALSIEEOE R |Fe /SiR%FeS_F R—S—R
coverage film for anti-wear effect. The C-S bond is broken under EP | >Ns—r

condition, forming ferric sulfur coverage film for EP effect. So, sulfide
imparts anti-wear effect at low loading, EP effect at high loading.

AL IIRIEIEFIBERBM L TIRE: EP/anti-wear effects of the sulfides follow the order below:

BRI Sulfides < ZFi/LH Disulfide < =FRILHD Trisulfide

BWMREIEF: U

Sulfur containing EP anti-wear agents: " ;

o
Sulfurized fatty oil

ﬁ%i‘% Dilution

BawmLiRme
Dark Sulfurized Additive

EhttE. BE. KR, HERIREMNSE

Cost-effective , Dark, Low odor, Good lubrication and EP

MBS tRE. Kk, HERREES

Super cost-effective , Brown, Low odor, Good lubrication and EP

lfﬁﬁ *r% @ﬁ}zﬂi{kld\\ bu
Dark Amber Sulfurized Additive

& R TR RARE R

Light colour, Low odor, Good lubrication and EP

HREFILRMF
Brown Sulfurized Additive

S><_<— W‘\o\@

)g S S
Va i
zs S/( W s /S \e \’@
ZIRE ST E2T %] TR ﬁ;u,ﬂf,@a
Dialkyl Polysulfide Polysulfide Sulfurized olefin Sulfurized ester

GIARR: Kﬁﬂﬁkfﬁagﬁﬁﬁﬁiﬁﬂgﬁfﬁ%&EEE%@HEE:FMﬂ*ﬂmiﬁ%ﬁﬁmﬁﬁl iF‘F’i&’E’cﬁﬁdl]E@Af’ﬁ/\—J&#FF’iwAthﬁ%&TﬁE’]Eﬂﬂ%ﬂ&ﬁ%#ﬂ BT~ RRSRIBE ~ BT hR L RME
&, ARATERSINARENERRL; B8, | 3 &} \ FeA R A RFR MRS R R RIE. AL ARTHER F & (E M A1/ fsk /= & J Rl et
AT R IIE, uﬁﬁiﬁzﬂ]?ﬂﬁﬁ’]ﬁﬁﬁgﬂzﬁ‘%ﬁ BE, AERBATISENE. B RERY Jr%l’ﬂﬁﬁﬂﬁﬁcﬁ?iﬁ BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE

KNESHRIRE IR, FFILERR,

Disclaimer: Information prov1dcd by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)ames or suppliers, which are believed to be
correct and rellable at the ume of writing and data update quwever Smart bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan«Ere in market environments. Users are herewith expressively requested to conduct test

le for

to determine (he suitability of our Emducts or Eroduc( information before use. Furthermore, we regret that we cannot be any changes in sp ions, or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respective companics, or from their sources.
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Z &M RERIMF DARK COLOR SULFURIZED EP ADDITIVES

21 2 & 47 TYPICAL PROPERTIES

. " 2 iR OBk AR E
5 A Fomom i £ | BS FLASH [ABALL WEAR+
APPEARANCE PRODUCT FEATURES B, ((ifa@'st)) ng{ﬁk
Smart Base HERS. afFEtn; EaRTRERFEEEMTI. AATF
1110 EECYIEIM. BfGH. TAiERAE. o 0.95 900
fifl Higher viscosity. Contains non-active sulfur; suitable for processing 315 - _ 9-12 1B <8 >200 88 250
BERAH ferrous and yellow metals. Can be used in blending cutting oils, 10 1300 © =

Sulfurized ig#8  drawing oils, and industrial greases.
Fatty Oil Dark

HERS. 2fkFtn: BEAMIBERFEERE. BMRIIR

Smart Base ERBMERE. ARSI, YIEERTkA.
1120 igher viscosity. Contai ive sulfur; suitable f i 095 450
ik Higher viscosity. Contains non-active sulfur; suitable for processing . 10-12
RSB ferrous and yellow metals. Possesses superior EP and lubricating ~ 5-15 = = ©) 1B <8 >170 88 250
Y properties. Can be used to blend way-lubes, cutting oils and cold- 1.0 950
Sulfirized .0 heading oils
Fatty Oil i~ 18 :
Dark
Smart Base WmEME: EaEEEERETHRKEGENTZMI. 2F%E
1217 it FEE— M. ﬁ%I'JZiﬁ%H%HE%%A@E’JmL 10 700
ft Higher viscosity; suitable for tough processing of hard-to-machine ) 16-19
TS . . ] . . 5-20 - - 4B <8 >200 94 315
RERi ferrous alloys. Contains active sulfur; not suitable for processing non- 11 1100 (6)
Sulfurized ~ jzzm  ferrous metals like bronze and brass. '
Fatty Oil Dark
Smart Base HER. MeRERka, ERTHEDHSSENEZMI. &F %
1217DN B, MERT—MRE. BEREASERAEMI. -
ik Low viscosity. Contains higher sulfur content, suitable for processing 520 : 16-19 4B <8 >180 94 315
BERfiH of hard-to-machine ferrous alloys. With active sulfur, not suitable for i l-l 4é0 (6) =

Sulfurized smag  non-ferrous metals like copper, bronze, and brass.
Fatty Oil Dark

Smart Base HEMHRK. MEERs, EER: EATEIHKS SN2
1219 NI, TERAF—HE. SARERSFERGEEMMT. 1 | =
finft Slightly lower viscosity. Contains higher sulfur content, with active 520 : 17-20 4B <8 >190 88 315
BERAH sulfur; suitable for processing of hard-to-machine ferrous alloys, not =~ 1_1 850 (6) =
Sulfurized ~ szz2  suitable for processing of non-ferrous metals like bronze and brass. :
Fatty Oil Dark
SKE. HERMK: FZAE. a2 EAaNITTERE
BRETIENREAEW. '—ﬁ‘ﬁ%&f’cﬁ’f&&:ﬁhﬂ%‘]%*ﬂﬂﬂﬁ,
Simert Base MAAR. SEER TESNILE. SRARREAES
E;ﬁ%ﬁ%ﬁé Low odor. Very low viscosity; easy to blend. Contains high sulfur 210 1:0 5_0 33-38 4B <8 >160 82 315
Sulfurized content; suitable for processing tough metals including stainless steels 11 130 27) -
Olefin and hlgh alloy steels. Can attain synergetic eﬁ"t?ct with chlormatfed or
chlorinated replacement additives. Contains active sulfur; not suitable
iR#8  for processing yellow metals like bronze and brass.
Dark
Smart Base HERE, BSK: RHAE. TREER: EaMIFEs
13100V B. ATRTFARERKERT: (EAEBRIRER.
ik Extremely low viscosity; low odor; easy to blend. Contains no active 0.9 9-11
R sulfur; suitable for processing yellow metals. Can be used in straight- ~ 2-15 - 1525 ©) 1B <8 >175 82 200
Sulfurized oil and water-based formulations; as lubricant and EP additive. 1.0
Methyl w8
Ester Dark
SRR - #EFfEﬁE ZTRAM. FaiEEn: EaNIREERE
ExE. AEaRFRERLE. ANRiEBERESERE: MIE
Smart Base e bR LG e
1410 FTMER 7T .
ik Low odor. Very low viscosity; easy to blend. Contains non-active 0.95 100 9-11
BE R sulfur; suitable for processing ferrous and yellow metals. Blended ~ 550 - - (0) 1B <8 >215 82 200
Skl product is amber red. Possesses superior lubricating and EP properties; 1.0 200
Fatty Oil good surface finishing of workpieces after operation. Compatible

with the majority of mineral oils. Extensively used in formulations of

% cutting, drawing and cold-heading oils.
Brown

i T Servo motor speed - P, 0.0375141500 pm in 0.03s, P, 0.03%0i%1760 rpm in 0.03s.

FAM: $ﬁﬂﬁkfﬁagﬁﬁﬁﬁﬁﬁ'ﬁﬁfﬁ%&EEH%@ﬂz%:FHﬂ*ﬂmiﬁ%ﬁﬁ“’ﬁﬁl R E'cﬁﬁzﬂ]E‘JAVE/\—J&fﬂFﬁwAthﬁ%&TﬁE’]EIIIK?IJ#I%E@H BT~ RRSRIBE ~ BT hR L RME
&, ARANFEESNATERERRR; 8, £ | [} &} \ FeA R A RFR MRS R R RIE. AL ARTHER F & (E M A1/ fsk /= & J Rl et
AT R IIE, uﬁﬁiﬁzﬂ]i—dﬁﬁ’]ﬁﬁﬁ@ﬂzﬁAﬁﬁ BE, AENBRYISENE. K5, &ﬁ?ﬁ-gﬂ%mﬁﬁuﬁﬁcﬂ?iﬁ BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,

Disclaimer: Information prov1dcd by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)amcs or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Smart ()Al p f: or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\Eve in market environments. Users are herewith expressively requested to conduct test

to determine the suitability of our Emducts or Eroduc( information before use. Furthermore, we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve compames or from their sources.
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@
= &L R E 5 I F DARK COLOR SULFURIZED EP ADDITIVES

£1 2 £ 4% TYPICAL PROPERTIES
iR | EERIRE

s M = omoEF K # K : FLASH [4BALL WEART
APPEARANCE PRODUCT FEATURES

IR - ﬂiﬁ#ﬁf;, ZEE. SEMR. REENE. BN ERREL
i, HBEEE. FEEY, hHIF,H,nIiEﬁ BEMER,

Smart Base iﬁﬁﬁ%ﬁ'ﬁﬂ‘]ﬁi‘lﬂulo FiEMER, RFEST—RE. 5
Ly REFGEMMI. 10 250
E{"-ﬂ;" Low odor. Very low viscosity; easy to blend. Contains active sulfur, 530 - - 16-18 4B <8 >200 88 250
R with slightly higher sulfur content. Better lubrication when compared 11 500 (6) -
Sulfurized to traditional sulfurized lard oils. Not easy to corrupt, with good '
Fatty Oil cleansin% property after operation. High EP, suitable for processing
iR#  tough alloys like titanium. Contains active sulfur so not suitable for

Dark  processing alloys like bronze and brass.
IR ik Servo motor speed - Py: 003%1%1500 rpm in 0.03s, P, 0.03f5i%1760 tpm in 0.03s.

B ERMF LIGHT COLOR SULFURIZED EP ADDITIVES
5 B ) R
APPEARANCE i TYPICAL PROPERTIES

MAE

% T SUGGESTED i SUL
by el PRODUCT FEATURES 1 (iER)
DIL.
(SN150)

FEEME. RIRIAE . R, RIRERLAERTE; BREERE
B, HFERATMIKRESKEBHMERKERELTP. EAT
W B, WE. REASERRMNI. 5EEnaEEE
BURINFIAELL, BEERBRRELRE, EARURS THHR
EXEE, ERTNBEMm. SFRERMEMME R FMEIHE

Smart Base A, FRASESTEAAEEAMINIE. FAESMI
2310 . |mAEEZI. 0.900 8 9
ffk Non-active, light amber, low viscosity, low odor sulfurized fatty oil; L - _ -
ERLS SO . p 2-15 1B <15 >100 100 160
RERAH possesses excellent lubricating properties, recommended for use in 1.000 15 11
Sulfurized oil-based and water-based formulations for processing ferrous and 0)
Fatty Oil yellow metals. Possesses excellent lubricating and EP properties
when compared to traditional additives with the same sulfur content,
can effectively enhance surface finishing of workpieces, and extend
W SN tool time. Good compatibility with different groups of base stock,
BRI JSIE 5o blenders easy to blend process oils of different applications.
Clear Clear Especially suitable for processing copper and aluminum alloys.
Amber  Yellow
RIFIAE . RME, RMRSHRSEMLENR. BiREERE
RARENLRE, HEBTMTRREGE RO EE R KEE S
'=F' c BENAFIF. R, HE. EHIRITLZEAFMN
I StEgmaBHERRMFIEL, BEENEERRER
£, AIAMIES THH %EJ’C,EEEQK B&Em. STREHA
nUB’JEEﬂ;Mﬁ LLERFERNE, BEHAESTRHETENEAN
Smart Base NI, FAEAMIREESEZMI.
2315 Light amber, low viscosity, low odor and high sulfur content 0900 8 14
ik sulfurized fatty oil. Possesses excellent lubricating and EP properties, : -
BERAH recommended for use in oil-based and water-based formulations of ~ 2719 N . 16 1B <10 >90 100 200
Sulfurized ferrous and yellow metals. Suitable for use in heavy-duty operations 1.000 15 (5)
Fatty Oil of tapping, drawing, stamping, turning, and threading. Possesses
superior lubricating and EP properties when compared to traditional
additives with the same sulfur content; can effectively elevate surface
finishing of workpieces and extend tool life. Good compatibility
sEwgErs  sEwd when compared with base oils of different groups, so blenders can
‘A é:lear "E'lear easily blend process oils of different applications, especially suitable
Amber  Yellow for processing copper and aluminum alloys.
REBRE, T2EMEXER, AH ?%’;E;t&ﬁ@ﬁl%ﬁ‘].ﬁi
S— EE7. HBRMELERE ERBEIANERELE. %
bl & ETURMLIRE. £, BEE5TES. BT, o5
Ak S5XEBERHER . 09 45 &
IS Lower sulfur content, not easy to corrode non-ferrous metals, can be used in =~ 2-20 - - N 1B <9 >145 76 250
i HH}EE oil-based formulations of ferrous and yellow metals. Excellent lubricating and 1.0 90 10.5 -
Sulfurized .. W EME EP properties; can enhance surface finishing of workpieces. Light color, easy ' (<4)
Fatty Oil  ‘B/=- B to observe machining process. Low odor, easily acceptable by operators. Good

Clear Clear
Amber Yellow

FAM: $gﬂﬁkfﬁﬁgﬁﬁﬁ@%%ﬂﬁﬁfﬁi&EEH%@#QEE:Fgﬂﬁﬂ&iﬁ%ﬁﬁ“’ﬁﬁl iF’P’HﬁE’cﬁﬁdl]E‘JAVE/\"HUﬂFFhAthﬁ%&TﬁE’]Eﬂﬁﬁﬂ&ﬁ}%vgﬂ BT~ RRSRIBE ~ BT hR L RME
&, ARNTEEHLATENERRR, B8, & 0 REMRINAEARL TR~ &} Bo S AR A4 REIR MRS MR RIE. FAFELLAATE R I Z A RA 1~ R~ @ ZTRi AT St
AT R IIE, uﬁﬁiﬁzﬂ]t—dﬁﬁ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRYISENE. K5, &ﬁ?k@ﬂ%mﬁﬁuﬁﬁcﬁii BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,

stability, compatible with the majority of base stocks.

Disclaimer: Information prov1dcd by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)amcs or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lnwever Smart bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test

to determine the suitability of our products or Eroduc( information before use. Furthermore, we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve compames or from their sources.
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BT ERMF LIGHT COLOR SULFURIZED EP ADDITIVES
5 W . R
APPEARANCE EWE TYPICAL PROPERTIES

St AR E
5% = om o M SUGGESTED . -
B PRODUCT FEATURES TREAT - | (& ABALLWEAR
DL n | . .
(SN150) % h kg

mags, WMEREF: BLZEM%REEER. ERATIH
. EREEERSHMES. X6, MIZEETHER.

Smart Base A%, ERAESTFER. REMF, SKMBIEMBES.
2515 Higher sulfur content, good EP property; yet not easy to corrode ferrous 09 50 1815
ik and yellow metals. Suitable for use in formulations of cutting oils, heavy 918 : - 1B <14 >130 82 250
BERAA duty lubricating greases and waylubes. Light color, easy to observe - l-O 160 16.5 =
Sulfurized operation process. Low odor, easily acceptable by operators. Good : (<3)
Fatty Oil FERIEI  EEE stability, compatible with the majority of base stocks.
Clear Clear
Amber  Yellow
MEBNE, EFRBEME: TATHEEBLRE. HER
=, iR FUERIREERERGE: EATIEIRKEHEE T,
REMESRMMRSRAE . RIRY, FEMUE. RRE ST PAARERI.
%E, MIERETFNE. Kk, EAEZTER. BEX
Smart Base ¥, SRESERHER.
2516 Higher sulfur content, yet not easy to corrode copper; can be uesd 09 700
ik in ferrous and yellow metals. Higher viscosity, with extremely good 912 ' 14-17 1B <9 >130 82 315
BERAH lubricating, antiwear and EP properties; suitable for formulations of oil- - 1'0 960 (<6) =
Sulfurized based cutting and forming oils, and can enhance oil-film strength. Also :
Fatty Oil superior performance can be attained in stamping and drawing operations.
Light color, easy to observe operation process. Low odor, easily acceptable
FEEI EEE by operators. Good stability, compatible with the majority of base stocks.
Dark Clear
Amber  Yellow
EEMESERE, XE. KK, BRERD. mERRELE
BE. MAEETRAR, &M FiRFLEhIM R HTEE M S S KiEIR R = HY
FEAH. S5#iEE: SMARTPHOS P6800 BifX SN SMART
Sart Base BASE CR-2050 il &, THaEEHE. e, SKRERSEAHIE
=
%z% }E Higher active sulfur, light color, low odor; possesses excellent lubricating, 09 50 135
Eb}hﬁ“ﬁi anti-wear and EP properties. Very low viscosity, suitable for use in high ~ 2-15 - - 17 5 4B <8 >130 88 315
Sulfurioed wetting formulations like deep-hole drilling and homing oils. Even better 10 150 5
Fatty Oil performance when blended with phosphate ester SmartPhos P6800 or
chlorine replacement additive Smart Base CR-2050. Good stability,
RIEIR compatible with the majority of base stocks.
Light Clear
Amber  Yellow
WEARE, AERTANIENRELEE, RaBRS, &
€. Rk BMEEE. MERIRELE. FERSIEMR, 7
MIBEERE. FERAEIEKTIEEMR. A FHRsELLER
Smart Base A 5EIERFERFHERE.
2518 Extremely low viscosity, can enhance surface finishing of workpieces after 09 10
wift operation. Higher sulfur content, light color, low odor; possesses superior 2.15 ) ~ 16-18 1B <8 >150 82 315
RERAH lubricating, anti-wear and EP properties. Low active sulfur content; can be 10 30 <9 =
Sulfurized used for processing yellow metals. Also can extend tool life. Can be used '
Fatty Oil in straight oil or soluble oil formulations. Good compatibility with various
is g bpesofaddives.
Light Clear Light
Brown Yellow
AR, %, (B, RER EAREILE, HEnS
ERFHRERERER S . BEFL. BERT-EERFKE
Smart Base 7. RREMF, SAMOEMMBREE.
225:26 Higher sulfur content, light color, low odor, low viscosity; suitable for 0.9 100
illbﬂﬁ formulations requiring extremely high cleansing capability, such as deep ~ 9_15 ; o (2427 1B <8 >130 88 315
B AR drilling and homing ols. Easily emulsified; suitable for heavy duty water- 10 200 4 -
Sulﬁ.lnzgd based formulations. Good stability, very good compatibility with the ‘
Fatty Oil j5ig3%1H &#E  majority of base stocks.

Clear Clear
Amber Yellow

i 25 Servo motor speed - P,:0.03f51%1500 rpm in 0.03s, P 0.03fi%1760 rpm in 0.03s.

FAM: $ﬁﬂﬁkfﬁagﬁﬁﬁﬁﬁﬁ'ﬁﬁfﬁ%&EEH%@ﬂz%:FHﬂ*ﬂmiﬁ%ﬁﬁ“’ﬁﬁl R E'cﬁﬁzﬂ]E‘JAVE/\—J&fﬂFﬁwAthﬁ%&TﬁE’]EIIIK?IJ#I%E@H BT~ RRSRIBE ~ BT hR L RME
&, ARANFEESNATERERRR; 8, £ | [} &} \ FeA R A RFR MRS R R RIE. AL ARTHER F & (E M A1/ fsk /= & J Rl et
AT R IIE, uﬁﬁiﬁzﬂ]i—dﬁﬁ’]ﬁﬁﬁ@ﬂzﬁAﬁﬁ BE, AENBRYISENE. K5, &ﬁ?ﬁ-gﬂ%mﬁﬁuﬁﬁcﬂ?iﬁ BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,

Disclaimer: Information prov1dcd by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)amcs or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Smart ()Al p f: or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\Eve in market environments. Users are herewith expressively requested to conduct test

to determine the suitability of our Emducts or Eroduc( information before use. Furthermore, we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve compames or from their sources.
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EZEWMLREFIMF LIGHT COLOR SULFURIZED EP ADDITIVES

Smart Base
2810
ik

&R
Sulfurized
Fatty Oil

Smart Base
2816
it

BERAH
Sulfurized
Fatty Oil

Smart Base
2826
finft

BERAH

Sulfurized

Fatty Oil

Smart Base
2916
HifL

&AM

Sulfurized

Fatty Oil

Smart Base
3517
fifk

BERAIH
Sulfurized
Fatty Oil

{5l T3k Servo motor speed -

=R

5
APPEARANCE

%
DIL.
(SN150)

:E:gi
S -
IR EAE
ClearDeep ~ Clear
Amber Yellow
EAIRIA  EEE
Clear Clear
Amber Yellow
BAIRIA  ERE
Clear Clear
Amber Yellow
GERIA ERE
Dark Clear
Amber Yellow
— TERERIA
"B Clear
Dark Amber

$ra*HﬂzfﬁE‘JFEEEJJE’%M%&I‘Jﬁﬁﬁ&ﬁH%‘;@ﬂzé:ﬁ@ﬂ%ﬂmiﬁﬁﬁEﬁﬁl £

&, ARAIFEEISIR AR A

TR R IIE,

AR E HA R FT B raH’zEAﬁﬁ

KNESHRIRE IR, FFILAERR,

Disclaimer: Information prov1dcd by this booklet includi
correct and rellable at the tlme of writing and data update 1’lowever Smart ()Al

T
PRODUCT FEATURES

wWES, HRRREERE: ATAFAME. REREHE
AH. JEERER, AHEMEKER: ARATMIKERE
BEE. &% ETUEMIIRE. KK RIEESTE
%o REMY, SAMHEMBESEE.

High viscosity, extremely high lubricating and EP properties; can
be used in formulations of drawing, stamping and machining.
Non-active sulfur; not easy to corrode yellow metals, suitable for
processing ferrous and yellow metals. light color; easy to observe
operation process. Low odor; easily acceptable by operators.
Good stability, can be compatible with the majority of base
stocks.

ReamaE, X6, kK, HEHE; BB, ffd, H
E. FHRNLEERGFRIE. FAEMSEMR: TAFMI
HRERFEREBHBHERATT. RiFSmaEHEEHRMT
BEEERERRERRE. EERIEE THNRELEE.
Higher sulfur content, light color, low odor, medium viscosity;
suitable for heavy-duty operations such as tapping, drawing,
stamping, cutting and threading. Low active sulfur content; can
be used in oil-based formulations for processing ferrous and
yellow metals. Possesses better anti-wear and EP properties when
compared to traditional additives with the same sulfur content.
Can enhance surface finishing of workpieces.

HERK, aMEn, X6, Kk &S8WF. hf. H
E. FHIRRAEERFMI. AHTMISENRER
h, ERERAERR. REGAEHSEORMA, Ao
E){@@EWE'IEQEO iHiEIERES, AREARUEEIHRREL
p=PE=2

Lower viscosity, high sulfur content, light color, low odor;
suitable for heavy duty processing such as tapping, drawing,
stamping, cutting and threading. Can be used in oil-based
formulations of ferrous metals, but not suitable for yellow metals.
Possesses better anti-wear and EP properties when compared to
traditional additives with the same sulfur content. High lubricity;
can effectively enhance surface finishing of workpieces.

EHE, RARELIERTH: BERERNHERRIRELLE, #
FATMIEGEEMBERAT. EAMNATHRF.
R, HE. FHIRNLEE G HMIOE%%mﬁsmHM
AAMFIMELE T, BAEEEREBRRELRE, TERRS
#WiﬁﬁﬁgﬁﬂﬁﬂﬁﬁﬁoEE@%MH&KEE%
MEMMARFNREENERE: XS TEASTREAN
Qlﬂoﬁﬁﬂﬁ;HXE%?—%ﬁ\%W&EWZM
High viscosity, low odor sulfurized fatty oil; with excellent
lubrication and EP properties, Recommended for use in neat
oil formulation for processing ferrous metals. Suitable for
use in heavy-duty processes like tapping, drawing, stamping,
turning and threading. Possesses better lubricating and EP
property when compared to other traditional additives with
similar sulfur contents, so can effectively elevate the surface
finishing of workpieces and extend the tool life. Good stability
and compatibility with other additives and base oils of different
categories; so can easily blend process oil for different
applications. Contains active sulfur, so not suitable for processing
ordinary copper, bronze, and brass.

P,: 0.03#$1£1500 ipm in 0.03s, P, 0.03fF1£1760 rpm in 0.03s.

s . andr

or any of our

il
MAE
SUGGESTED

TREAT

RATES

%

213

2-15

2:15

2-15

23

any changes in sp

0.9 1100
10 1600 <3
0.9 300
10 400
09 150
10 250
0.900 170
1,000 250
0.900 200
1,000 400

an Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve compames or from their sources.

oA IR
TYPICAL PROPERTIES

(i)
(ACTIVE
SUL)

1B <5

16-18
(<3)

26-28

o1 B =

14-16 4B <2

15-17 4B <8

] E'cﬁﬁdl]E‘JAYE/\—J*ZfﬂFﬁwAh;EEﬁ%&TﬁE’] R AEIE SR BT RESRIBE~HITARTIALRME
£ &} « L7 AR LS RS R BB RS R M R RIE . BRATIAE L PRAREER & 15 PR 3= S sl 7= BRI ST i
BE, AENBRYISENE. K5, Ziﬁ?ﬁ-gﬂgmﬁﬁuﬁﬁcﬂ?ii BASBITEM. AZERBRENTRETBEH. SERNEENN~REE,

are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)amcs or suppliers, which are believed to be
or suppliers make no warranty or responsibility, express or implied, o

are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\Ewe in market environmet
to determine the suitability of our products or Eroduc( information before use. Furthermore, we regret that we cannot be

that all product trademarks other (ﬁ

ARTHE

any kind regarding products, performance,
nts, Users are herewith expressively requested to conduct test
or other technical contents in this site. Also, We hereby state

>145 76

1B <20 >150 88

>130 88

>150 82
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£ &k £ % N5 CHLORINE REPLACEMENT ADDITIVES
s ;| B R R
APPEARANCE TYPICAL PROPERTIES
5 . [=g: e Y I

5% L e |
wRR PRODUCT FEATURES = | o

DIL o | ac | O

(SN150)

B SR S RE R A, BEEG. TATEREML,
Smart Base gg%gﬁ@ﬁ& HRFNABE: TRENASS. EHE
CR-2040 %E: REREIHRELEE. ERAEFESHERIEESEFE N
2 ° .
Eﬁg@ﬁgﬂt EP additive that replaces chlorinated paraffins. Dark color, low odor. - - NA NA >25 >55 >160
Suffuri;:;d Can be used in heavy-duty operations, suitable for ferrous and yellow 1.15 200
Sulphonate RB RIB metals. Possesses good anti-wear property; can prolong tool life. High

Deep Deep fat content; can enhance surface finishing.of workpieces. Cannot be
Brown Brown used for blending with phosphate ester in formulations.

ARSI AEERRERMA. K6, KCR-2040F KiK. AAF
EAWNI. ARFNNENL: FRSNEEW. EAa%REE

S Dase &, EHRRS: ERBIANEE. EE7TERESHEE
pEA=Xia A SRR 1.05 20
! ﬁﬁm‘;}il‘ EP additive that replaces chlorinated paraffins. Light color, even lower - 3 NA NA 45  40-60 >160
Light C“(l)lllor odor than CR-2040. Can be used in heavy-duty operations. Possesses 115 60
Sglfu ed good anti-wear property; can prolong tool life. Suitable for ferrous :
Sul hr1ze EEIEI ENE and yellow metals. High fat content; can improve surface finishing
R lﬁCIear I?leear of workpieces. Cannot be used for blending with phosphate ester in
Amber  Yellow formulations.
AR EREBERKRSLAERERMT . TAFER
WYIHREERESH. {REME, MTRFNIFEEEFE
Smart Base EEE. MERMEBMAERIY, SEKTEESG. BEHEERS; 0900 1000
(_:R.',zogg B AR, AMIRE LAREEE. RUIMEMNEKE. - - 306 <130 NA NA >160
CL;C- N EREMETEES, SSEAS0NMTILFEMAEHNI%, ME 1000 1300
A RIRH EHE AR RESBRMEN2%: 2% SMART BASE CR-2060
ClearDeep ~ Clear g SMART BASE CR-2070 5 ZEUX .
Amber  Yellow  1yo Ep additives of different viscosities for replacing chlorinated
paraffin. Can be used in formulations of heavy-duty cutting oils and
emulsifiers. Low corrosion, so can be use for processing yellow and
Snfart Base ferrous metals. Good EP and anti-wear properties, so can extend tool
CR-2070 life. High fat content; especially high lubricity, can effectively clevate 0.900 140
SHES surface finishing of workpieces. Replace chlorine based on 1:1 ratio. - - >26 <9 NA NA >160
Sz . i For instance, treatment of 4% of 50% chlorinated paraffin contributes to 1.000 340

WRIEIA BAE 2% chlorine content in the formulation; so 2% of SMART BASE CR-

ClearDecp ~ Clear 2060 or SMART BASE CR-2070 can be used for replacement.
Amber  Yellow

K EEHINEF WATER-BASED CORROSION INHIBITORS

APPEARANCE i1\ | TYPICAL PROPERTIES

= om O SUGGESTED
PRODUCT FEATURES

SMEEERRIFHRER Bﬁ%ﬁﬂﬁiﬁliﬁfﬁﬁﬁﬁﬁ‘?EAﬁﬂ HCO- 113 B E TN = AT E A&

Smart Base ﬁﬁﬁ&‘. S F.‘uﬂ]ﬂ& Z.E?H}‘( ﬁ:lﬂ:‘%&l‘ﬁ%ﬁﬂﬂ] T1’E&If?l‘ﬂ&%§ﬁﬁil’~]l‘ﬁi§o ATA b
RP9090 FALHE. $EK. EERRBFEFETF. ",
B EAF Super-concentrated corrosion inhibitor package addressed to ferrous and nonferrous metals. 10 ]
Dicarboxylic Compounded from C9-11 dicarboxylic acid salt with triazole derivatives. Contains no boron 3-10 - 9.0-98 Soft
Acid Salt Corrosion N and diethanolamine. With dual functions of lubrication and anti-corrosion; good for in-process 11 Not

Inhibitor iSHUXE  and short-term indoor anti-rust protection. Can be used in soluble oils, semi-synthetic and fully Viscous

E a
iBME  Clear Pale synthetic coolants, and cleaners.

Clear Yellow ~ Yellow
ECERTEYREABEST. TATEEK. FERRILRERRGTR. pHEEIRK,

Smart Base MAED, BFHEK. S5KEEEEMETFERBET, SELRMAER. ko .
RP9190 BEESELH ERBIERA SRR, 7.
RERLEAT Contains diethanolamine derivatives and lubricant packages. Can be used in synthetic, semi- 1.0 T
Dicarboxylic synthetic and soluble oil formulations. Lower pH value, low treat rates, specially long rust- 3-10 - 7.0-85 Sof,
Acid Salt Corrosion proof period. Can be diluted with water to form standalone in-process rust preventive, or used 11 NOt

LUl Sk e : o - : : Viscous
Inhibitor IR HRXE o tankside additives. Translucent protective film will be formed on surface of workpieces after

Light =~ Clear Pale  oyaporation of water.
Amber  Yellow

FAM: $gﬂﬁkfﬁﬁgﬁﬁﬁ@%%ﬂﬁﬁfﬁi&EEH%@#QEE:Fgﬂﬁﬂ&iﬁ%ﬁﬁ“’ﬁﬁl iF’P’HﬁE’cﬁﬁdl]E‘JAVE/\"HUﬂFFhAthﬁ%&TﬁE’]Eﬂﬁﬁﬂ&ﬁ}%vgﬂ BT~ RRSRIBE ~ BT hR L RME
&, ARNTEEHLATENERRR, B8, & 0 REMRINAEARL TR~ &} Bo S AR A4 REIR MRS MR RIE. FAFELLAATE R I Z A RA 1~ R~ @ ZTRi AT St
AT R IIE, uﬁﬁiﬁzﬂ]t—dﬁﬁ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRYISENE. K5, &ﬁ?k@ﬂ%mﬁﬁuﬁﬁcﬁii BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,

Disclaimer: Information prov1dcd by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)amcs or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lnwever Smart bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test

to determine the suitability of our products or Eroduc( information before use. Furthermore, we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve compames or from their sources.
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K EFZ i NEF WATER-BASED CORROSION INHIBITORS

APPEARANCE

5%7K I - A

Rk PRODUCT FEATURES
DIL.

(WATER)

BYEEERHEN, W B AREE =G, K, RiipH, EATALR.
FERREGRRET, AANRIPEREREE; BIE319 (BREE). 2024-T3 (§

Sma Base WEE) . 6061 (BEMAS) M0S(BREAD). DERPASE. T8 DBEHR )
$H. $BEEih @'IEE&¥’ ﬁ*ﬁ%naﬁﬁﬂo . ; . 5}\‘\’
e High performance corrosion inhibitor; contains no boron, phosphorus, .carboxyl_ate and trlazolge. 1.0 T4
EaTesEn Low odor, neutral pH; suitable for formulations of soluble oils, semi-synthetic and synthetic 3-10 - 6.9-7.2  Soft,
Inhibitor for fluids. Can effectively protect various types of aluminum alloys; including 319 (cast aluminum 1.2 Not
Copper / alloy), 2024-T3 (high copper aluminum alloy), 6061 (high magnesium aluminum alloy) and Viscous

FEEE IR 7075 (high zinc aluminum alloy), can also protect copper alloys. Foamless, possesses good
s Iﬁé:lear lubricating and anti-wear properties, can extend tool life.

Clear Yellow Transparent

Aluminum

SHBEEH. TATFEEH. EIfAﬁJZZi?LﬂS,&'ﬁEﬁFP A 50k %R /5 S T 7 (e B
iﬁ*s?"]'ﬂﬁl_:’ﬁbﬂ%lﬁiﬁi PETHEBER — CEREAENR. Tﬁﬁﬂﬂ@&ﬂt, A AT

Smart Base BEHIRE M. 5 Smart Base RP9390 ;R&1ERM, BAFHFHERE. KP%ELE, &
RP9290 T ER BB ARG IRIPIE. .
g Contains lubricant package. Can be used in synthetic, semi-synthetic and soluble oil formulations. Can 1.0 TH
S&57 be diluted with water to form standalone in-process rust preventive or as tankside additive. Containsno  3-20 - 8.0-9.0 Soft,
Dicarboxylic harmful materials such as nitrite and diethanolamine. Conatins no borate amine, so can be used to blend 11 Not
Acid Salt environmental-friendly products. Extremely good anti-rust property attained when compounded with Smart Viscous

Package  seyEyy sz Base RP9390. Translucent protective film will be formed on surface of workpieces after evaporation of
Light Clear ~ Water.
Amber  Yellow

ﬁnU:F MEEREEE SR FRELMER THETMIRAEY, BERFHENE

Smart Base BE. TATIANE. F¥ERREGHELH. TSWHRER — ZEREVR. EFEK
RP9390 INEHEERIFFREE. BHBRETEA, RO REFIERE. ko%LE, S&TL #
B AR R B BB AR SE R IR Tf*ﬁ
ERBEEET Different from ordinary blended products of boric acid ester; products are less volatile, not easy to leave 5 1 1.08- ¢ 40 o o &
Synthetic boric acid residue, also possesses good anti-rust property. Can be used in soluble oils, semi-synthetic and =~~~ 112 7 I\?ot’
Borate synthetic formulations. Contains no harmful materials such as nitrite and diethanolamine. Can maintain anti- Viscous
Ester Based sEwpEpg  (ust property in hard water environment. Can fortify biocide performance; so to reduce biocide treat rate.
Inhibitor s Clear Translucent protective film will be formed on surface of workpieces after evaporation of water.
Clear Yellow Transparent
ENEESERET. REE. RRARSEGTEY. EATIANR. FERREARIR
Smart Base A, BEERRIPERESRES; BI5310 BREE). 2024-T3 (BHfEE) « 6061 (BiEfRE
RP9490 &) #7075 (n'-;ﬁa %®); TARPHEEESR. THHETRENEEE. BiEdiEtae; fER
gl =R &, .
A5 RA S High performance corrosion inhibitors for yellow metals. Contains alkanolamine, carboxylate acid salt 1.0 N
S&57 and triazole derivatives. Suitable for formulations of soluble oils, semi-synthetic and synthetic fluids. Can ~ 1-5 -  7.8-8.8 Soft,
Phosphate effectively protect various types of aluminum alloys; including 319 (cast aluminum alloy), 2024-T3 (high 1.2 Not
Ester Based copper aluminum alloy), 6061 (high magnesium aluminum alloy) and 7075 (high zinc aluminum alloy); Viscous
Corrosion JEINE  5HuERg  canalso protect copper and cast iron. Not prone to spoil system stability. Possesses lubricating property; can
Inhibitor  Amber Clear extend tool life.
Yellow  Transparent
BRERBRR, BEMNERIK. S—RUIRERSYRE: FRiELER, T8 T
Smart Base BKEY, BARENARIDE B ARTALE. LAHRESHEY. AT
mart Ba. iR ZERSAENE. CHKTRRERSHEL. ARNRAEN: B F 8 )
e = BE. KARERSELH LR AERBHRAR. f,
JEE A Contains long chain dicarboxylates, with longer rust-proof period. Different from ordinary 11 THh
LellgfEsT=Te) blended products of boric acid ester; products less volatile, not easy to leave boric acid residue, 3-10 -  9-10.5 Soft,
Borate and with good anti-rust and lubrlcatmg properties. Can be used in soluble oils, semi- synthetlc 1.2 Not
Ester Based and synthetic formulations. Contains no harmful materials such as nitrite and diethanolamine. Wi
Corrosion s Can maintain good anti-rust capability in hard water environment. Can fortify biocide
Inhibitor . iBRUER  performance; reduce biocide treat rate. Translucent protective film will be formed on surface of
R Clear workpieces after evaporation of water.
Clear Yellow Transparent
Smart Base CRBSBERIDENAATANKENE, FEMESFN. FRERE0Es )
RP9830 I‘iy BEANZEIN T THRINEE . E.”Eﬁ :F?th;HL #ﬁ'ﬁi&éﬁﬁiﬁﬂ?‘io ) -tr}\‘\'
BRI BGE Package of water-based corrosion inhibitor and anti-rust additives, compounded with 11 T
S&7 dicarboxylic acid salt and lubricant additives. Product exhibits peculiar wetting and lubricating 3-20 -  8.0-9.0 Soft,
C bcl):;c late RIEIA EEIKE characteristics, that can enhance furface finishing of workpieces. Can be used in soluble oils, 1.2 Not
Saﬁf[ Pac}l;age ight  Clear Pale semi-synthetic and synthetic formulations. Viscous

Amber Yellow

FAM: Kgﬂﬁkfﬁﬁgﬁﬁﬁﬁiﬁﬁ'ﬁ&fﬁ&EEE%@ﬂEE:Fgﬂﬁﬂiiﬁﬁﬁmﬁﬁl R E'cﬁﬁzﬂ]E‘JAYE/\—J*ZfﬂFﬁwAthﬁ%&TﬁE’]Eﬂﬁﬁﬂ&ﬁ%vgﬂ BT~ RRSRIBE ~ BT hR L RME
&, ARATEESINARENERRR; B8, & mEMR0EIEA AR SRR LR &} \ FeA R A RFR MRS R R RIE. AL ARTHER F & (E M A1/ fsk /= & J Rl et
AT R IIE, uﬁﬁiﬁzﬂ]?ﬂﬁﬁ’lﬁﬁﬁ@ﬂzﬁAﬁﬁ BE, AENBRYISENE. K5, Ziﬁ?K-SH%WﬁﬁHEL‘cﬁ?{E BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,

Disclaimer: Information prov1dcd by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)amcs or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Smart ()Al p f: or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\Eve in market environments. Users are herewith expressively requested to conduct test

to determine the suitability of our Emducts or Eroduc( information before use. Furthermore, we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve companies, or from their sources.
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SHTERAEEREIS R R B KR INF  OIL-BASED ANTI-RUST ANTI-CORROSION ¢

APPEARANCE 7]!1)\ TYPlCAL PROPERTIES

5% = om o oM
mRER PRODUCT FEATURES
DIL.
(SN150)

RE. R, REEREXRGFEET. BRERITERPFENEE, &850 HER IR

S”}{;;‘g?fe EEAER. BERNMEEE CRABUNE. .
e g Light color, low odor, low viscosity ester-based anti-rust package. Possesses extremely good 6-15 B _ ~90
N = wetting and anti-rust properties, can be compounded with petroleum barium sulphonate or 10 200
Il?arﬁ)m Baied De e/; ey calcium sulphonate for usage. Specially good salt-spray test results; with record up to 94 hours.
ust Preventive il i
Smart Base BRI A B A AR, SEAERAKT. AR WMEUAFHIRE H SR, EET
RP3113 HREEEBFERFE. EREESHINET, NERFEEREEERE.
ik i g0 26 Base material is barium sulphonate, blended with paraffin wax and water displacement agent. Can blend with

BB BELEE RIEH mineral oil or solvent to make high performance rust preventive oils. Can leave rust preventive film on surface 10 NA NA >115

Barium Salt ™" mber i ght of workpieces. Can protect ferrous and yellow metals even under high humidity environment.
Rust Preventive  semi-Solid ~ Amber

Smart Base DU = G 0 Bk R0 S T Re /B IR EIF . TN & E (ERREL 75 H IAHD ISR gt . T
RP3314 FAERHST MHASER. AMAILLRREARURFEEERE.

) FE e 3D &1 551 Mutifunction corrosion inhibitor based on benzotriazole. Can be added to formulations with 09 130
Corrosion X active sulfur to inhibit copper corrosion. Can be used after blending with basestock or mineral 6-15 - - >160
Trals it ;ﬂ[%)iﬁiﬁ ;%C;Ft% oil. Can be added to soluble oil formulations to protect yellow metals. 1.0 300

eep ear

For Copper Amber  Yellow
EERNE, BEREAWEEHKFINESHTMF. AT YhERF R AEMEREARRS

R o MEEH. MIBEIHRESEABERIE. MEEIERERT, NARRFEE
RP333H BREGERE
Bfg%ﬁﬂ%f i Barium sulphonate based package, compounded with paraffin wax and water displacement 3.5 NA NA >85
( . . agents. Can be used with mineral or solvent oils to blend high performance rust preventive oils.
Hard Film iRx1B &HR  Anti-rust protection film will be formed on surface of processed workpieces. Can protect ferrous
Rust Preventive ~ Deep Light ~ and yellow metals even under very humid environment.
Brown  Brown
Smart Base SERY, BABIREERE: EFXEMEEER. RIESTARARERMB. &AM
RP3340 IHRIEHKSE. W5 TPS 20, TPS 32 B TPS 44 ENBELMUAMERFEHA S, RE
B EERS HEEEARE. TRINSHRESSREMEHER. 1.15 1100
Over Base Chlorine replacement, possesses excellent EP property; but not staining yellow metals. Can be compatible with ~ 1-4 - - >200
Calcium B T different groups of basestock. Suitable for processing ferrous and non-ferrous alloys. EP performance will be 1.25 1500

Sulphonate Dee Light more signifant when put into formulations with tertiary polysulfides such as TPS 20, TPS 32 or TPS 44. Not
(400 TBN) Brov\rl)n Amber  recommended for blending with high acid value stuff such as phosphate ester.

XE. KK, ‘éﬁ'—ﬁ%ﬂ”{fﬁlﬁ_gﬁﬂiﬂiﬂﬁﬁﬁizzlﬂ%ﬂﬁfi%ﬁ‘;ﬂio ARTIFEREE. ARG
11578 K 2 T RE 5 sz’ﬁ&i%mlﬁﬂ%ﬁ ZIERERIBIFEREE. $tXT AN PINEZFR

S gk TSNRSBEECER. FRRTMATERAERSE, HALR
e T &
ﬁﬂgﬁiﬁ%ﬁ%ﬁi Light color, low smell, Can be blended with basestock of various viscosities to form different grades of rust 6-15 0;9 1?0 >180
Borate Ester preventive; oil. Can be used for in-proces; rust preyet}tjon. With e)gcellent lubricity and wetting properties; 10 200
Based Rust can effectively cover up surface of workpieces, exhibiting outstanding rust preventing performance. Can be :
P ) K blended with barium or calcium salts, addressing to different anti-rust requirements based on indoors and
LA 1EIA P al o outdoor activities, etc. Products can be added into cutting fluids to enhance anti-rust, lubricity and compatibility
Amber  Yellow Properties.
BEHKANF, ERTEEERSRENAKIFE. KEFAEEEEHESRETIA
FPOMCEARASET . SRAEBFERES: ASHERME. TIREBSHAT KSR H T EE

Smart Base EEE. B RPERERAIBGEH. ASRIEMH. F3ES FEEHGSE~m.

RP3740H Compounded with water displacement agent, suitable for high humidity and highly acidic 0.95 150
§5Eh B RH 5T atmosphere environment. Products can be used as long-term outdoor rust preventives for ocean 3-17 - = >180
Calcium Based shipping or car industry. High compatibility with various solvents; can be blended with white 1.10 300
Rust Preventive i spirit, odorless kerosene or turpentine, etc., to make rust preventive oils with different rates

I ]')*e - of evaporation, rust-proof periods and hard-soft film requirements. Heating is not required in
A&ber Yellow blending. Specially suitable for hard-film anti-rust products.
BEmSHESHERHKT. A5 REAFISERHE SR TR G M. AFinT
MATNERAERFETIR. e L4 ERAREHRE, EaEEEREm. BEEE, &
Sl Bt BRBRIPTHMAET. BBLTFLEEN. EATERNFARLIE.
n ilI{PE 753 Compounded with high wetting lubricating synthetic esters and water displacement agent. Can be blended 09 8
ﬂm,i Uz with different solvents or basestocks to form fast drying or soft-film rust preventive oils. Suitable for processing 317 - - >150
Barium Based tools like stationery blades and metal wrenchs. Can form soft film on workpieces, suitable for products with 10 105

Rust Preventive  #RIRIH  KE  high precision requirements. Strong wetting capability, can protect workpieces in the long-term without easily

Erreﬂeogr le-e il?(t)]vtv get dried. Film formed almost colorless and transparent. Suitable for aerosol or hand-coating operations.

FAM: Kﬁﬂﬁkfﬁﬁgﬁﬁﬁﬁiﬁﬂmg&l*ﬁ%&EEE%@HEE:FHﬂ*ﬂ&iﬁ%ﬁﬁmﬁﬁl R E'cﬁﬁzﬂ]E‘JAVE/\—J&1&FP’E1A77;EEE%&T§E’]Eﬂlﬁ%ﬂ&ﬁ%vgﬂ BT~ RRSRIBE ~ BT hR L RME
&, ARATERSINARENERRL; B8, | 3 &} \ FeA R A RFR MRS R R RIE. AL ARTHER F & (E M A1/ fsk /= & J Rl et
AT R IIE, uﬁﬁiﬁﬂl?ﬂﬁﬁ’lﬁﬁﬁgﬂzﬁ‘ﬁﬁ BE, AENBRYISENE. K5, &ﬁ?k-gﬂ%mﬁﬁﬂﬁﬁcﬁ?iﬁ BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,

Disclaimer: Information provldcd by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)ames or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update quwever Smart ()Al p f: or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan«Ere in marke( environments. Users are herewith expressively requested to conduct test

to determine the suitability of our Emducts or Eroduc( information before use. Furthermore, we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve companies, or from their sources.
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,m ERAEERRIE I R BE /KRN OIL-BASED ANTI-RUST ANTI-CORROSION &

APPEARANCE 7]!1)\ TYPlCAL PROPERTIES

5% VR - A
RE PRODUCT FEATURES
DIL.
(SN150)
Smart Base A BEIEE. PhERMEINE. SREEMMES. ERATHERHES.
DRP4460 Oil-based, possesses wetting, anti-rust, and anti-corrosion properties. Compatible with various 08 20
RIS 'L'E*ﬂ] il 7 kinds of base stock. Suitable for use in formulations of stamping and drawing. 05-3 ; - >120
Corrosion EEE EEmE 1.0 30
Inhibitor For Clear Clear
Copper/Alumium ~ Yellow ~ Yellow
Smart Base AEMet. BHRBEAEKS. RERERMFILEE: ERT-RNITARK, "ERNEE
RP5720 HEMHE . Bk, —Iﬁﬁ)‘%,ﬁ%ﬁ?‘u,ﬁijﬁkﬁkuﬁmﬂﬂj =R, REEIHRER
BEBAREEY R FERIFRE - 0.9 200
FREEFI Contains no barium salt, calcium salt and paraffin wax. Exhibits excellent anti-wear and anti-rust properties. 0.5-3 - = >60
Phosphate " Eﬁ'&ﬁ A ﬁ'iﬁ For use in neat oil formulations of general machining oils, hydraulic oils and gear oils. Light color, can be 1.0 300
Ester Type Rust Li eﬁ'; Li e%; used with carrier like mineral or base oils to blend high performance rust preventive oils. Can leave anti-rust
Preventive Yel?ow Yel?ow protective film on surface of workpieces after operation.
ke, A, AAEYER. BEYE S2TERSMERSSEMMEK, AESBR
Smart Base HE TEER PN, AEESRESRATE S, BARFOGEEE. TREANS
mart Ba. T AR AL RS ARSI RIS BB AR AR R, Light color -
4 £h AU B4R Contains no barium, biodegradable. Blended from vegetable waxes, high molecular polymeric 3-25 : _ 135
C fmld;‘n Based esters, and calcium soaps, can leave an ultra-thin protective soft film on the metal surface. Good 10 300
Ras? lglre-elitsie o RIEI EEE Tust protection even in high humidity and salty environment. Can be blended with mineral spirits ’
u venty Denép Clear  or mineral oils to make different grades of rust preventive oils. Product can be removed by
Amber  Yellow alkaline cleaners and solvent degreasers.
St s BUER FRREE A D ERORALE SFMA. S FRNBREESD, EEURIL.
gﬁmgge ABER LR B H R Rk S MEFRRS AU B HE. AEEENIRE S HIERK
WAL FER, THMIEAREKE. ae |
g A Non-ionic surfactant-based emulsion breaking compound additive. Effective demulsification can :
%['Jq be achieved with appropriate molecular weight and solubility. Water in fuel oils or lubricating oils 051 1 65 2’:’,0 >190
Isifier EEGEE  RE can be effectively separated from the bottom of storage tank. Can be used as dewatering agent in :
D;;{;i;leer i 6Iear A Il_ig’h~t the metal working fluid formulations, workpieces will not leave water spots after processing.
£ Transparent  Yellow
Smart Base RESIRIRAE . ATHEIARLR BRI H PR K D AR S B R, ERERATHEH . ALK
DW8350 BIpGEE M EA . 0.85 25
BRKEEF . Extremely low smell of amine. Can effectively separate out water from fuel or lubricating oils; 0.1-2 - = >75
Dewatering m 'E‘% water can be disposed of from the bottom of storage tanks. Can be added to water displacement 1.95 35
Agent Liglht Yeﬁow Yellti]ow rust preventive for usage.
Smart Base FEFE, LG K. BIERTAKBERES. BKEENE: EARBks
mart Bas . H5EMERMBSE, 5HEFMANETIEE. BRERHHEER. -
BkEaH Nonionic, light color, low oder. Specially suitable for use in formulations of water displacement 05-1 . - NA
Dewat == R %%  rust preventing oils. Specially strong hydropobic property; can displace water effectively. Easily ™ 11 400
GXS e%rtlng ! (lllear Light blended with various types of base stock, possesses good compatibility with anti-rust additives. ’

Transparent  Yellow ~ Belong to superior anti-rust booster.

E5FESY HIGH MOLECULE POLYMERS

5 R oB oM
APPEARANCE PRODUCT FEATURES
SmartTac H R BIEHAT o AT A = DO SR PR 0 TR TR M. ER TS, AR
ENHFEAY BREEILRAHET: TRAERET. 0.8 1000
High Molecule e g Premium tackifier. Can be used in neat oil products to enhance adherence to workpieces during severe 0.5-2.0 - >170 3
Polymer Clleif{/%f(?us operations. Suitable for formulations of waylubes, gear and other industrial oils; also can act as anti-smoke agent. 0.9 1500
nﬁ%s?éTkﬁ LB BERIFEMAEE N, AR SR TR IHERAIHEHE
. SAREHREMBEERIFIESME: E%:H"] = JT—HE' T PRTE T AT AR
FERRIE A R A T RE SR M R A R 0.908 3900
SmartTac.M High molecular weight polybutene copolymer. Possesses good viscosity and lubricating properties, can 1-30 - >170 -
BN FEEY effectively elevate the adhesion properties of metal working fluids and lubricating oils. Good compatibility when 0.921 4600

High Molecule sssrargm  compared fo different groups of base stock, so easy to blend, and can elevate the sustained adhesion of fluids on
Polymer  Clear Viscous Workpieces. Products suitable for blending chain oils and gear oils.

FAM: $gﬂﬁkfﬁﬁgﬁﬁﬁﬁﬁiﬂﬁﬁfﬁi&EEH%@#QEE:Fgﬂ*ﬂ&iﬁ%ﬁﬁ“’ﬁﬁl _*._F’P’Hiﬁ'cﬁﬁdl]E‘JAVE/\"J&fﬂFP’hAthﬁ%&TﬁE’]Elhfﬁﬂl%l%%gﬂ BT~ RRSRIBE ~ BT hR L RME
&, ARNTEEHLATENERRR, B8, & 0 REMRINAEARL TR~ &} Bo S AR A4 REIR MRS MR RIE. FAFELLAATE R I Z A RA 1~ R~ @ ZTRi AT St
AT R IIE, uﬁﬁiﬁzﬂ]t—dﬁﬁ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRYISENE. K5, &ﬁ?k-gﬂ%mﬁﬁuﬁﬁcﬂ?ii BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,

Disclaimer: Information prov1dcd by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)amcs or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Smart 01] p f: or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
i are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test

to determine the suitability of our products or Eroduc( information before use. Furthermore, we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve compames or from their sources.
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K E R EFRIMF WATER-BASED EP AD
s ;|
APPEARANCE

= om o oM
PRODUCT FEATURES
(WATER)
Z"E‘iﬁ"liﬁﬁf TEEME. GRMEWR. SR AKMERLEFIRE. mEt. /TAFFLILMR.

SmartSul *EH. EGHER: RiReEATEE. B Iﬂ:%?fll‘kﬁkﬁaﬂﬁy HEERN.

W4770 Contains no active sulfur; not easy to stain copper. With slight amine smell. Can dissolve in water at all proportions. 1.05 60
X Ay E | Alkaline resistent. Can be used in soluble oi , semi-synthetic and fully synthetic formulations; can elevate heavy- 3.15 - . 9.11
Sulliael duty performance. More superior performance can be attained when combined with lubricants or chlorinated fats. 1.45 80

Additive /ﬁ ;ﬁl_ﬂﬂ lﬁéﬁlil_

Clear ear

Transparent Transparent

5kER, %@, RRSHEET. FEEBFISIET, {8205 Smart Base AW2185 jj%:lﬂ:’%h)’*?f']

SmartSul AN, ARIFIONENR, REREEE. FmER TR, FERREEHE

twf‘772 Water miscible, light color and low odor polysulfide compound. Product is not lubricity/anti-wear agent, but has 1.2
fRAL ?][l 7 synergistic effect when blended with the lubricants or anti-wear additives such Smart Base AW2185. Suitable for 3-15 - <5 79
Sulfurized g% use in formulations of soluble oil, semi-synthetic oil and synthetic fuid. 14

Additive  IEIH  Clear
Amber Yellow

L&, KW, BATK, MAEBD. AFHERREGHRER P, EIRSEBMGEE

SN B, BEARRIPYIAITI B RIEE THRENEE. Toa A T E R hE T .
W5880 Colorless, odorless, easily soluble in water, low treat rate. For use in soluble oil, semi-synthetic 1.15 500
R IF and fully synthetic formulations; can effectively elevate lubricating and anti-wear properties. Can 38 1-3
Pho'sll;hate effectively protect cutting tools and enhance surface finishing of workpieces. Also suitable for use in 13 700
Additive  EREE BREH formulations of stamping and drawing oils.
Clear Clear
Transparent Transparent
WIEDE, ERABLE, EEETHERELEE, HHUEATNIE. BOSNEEHER
SmartPhos EERULHBET . IFAMLILGISKRRAL OKMAFRFP) H8, UEATRENR
Wogs2 FEERMHERNMAIZ.
BEER AR Excellent wetting, lubricating, anti-rust and anti-wear properties. Can enhance surface finishing of 1.0 200
&7 workpieces. Specially suitable in formulations of semi-synthetic and synthetic coolants for processmg 315 - - 7.0-85
Phosphate magnessium and aluminum alloys. Also can be diluted invert with water (add water to product) at 1:1 1.1 400
Ester TN rato, for use in drawing and stamping operations on stainless steels and yellow metals.

Package Clear  5ERR
Amber  Translucent

KEDEPFEERZELF  WATER-BASED LUBRICATING & ANTI-RUST CO-EMULS

5 M . R R
APPEARANCE TYPICAL PROPERTIES

B | 5% T A mnfa|  5%KWATER
(I)REG by ] PRODUCT FEATURES NEUT. NO. HFRiEH
| DL 6. | meg REFRACTIVE
FLUD | (sN150) INDEX READING
SIEREER, BRI KA. iﬁFﬁ%‘ﬁlﬁAﬁi&?Hk:ﬁEEﬁqﬂ, HE
SmartLub *Eﬂrf‘nnﬁﬂﬂfg&ﬂﬂﬁ:ﬂ:iiilﬂﬁﬁﬁo BESKRAE CkEI#E=mAP)D R "
3250 0B HL 1R - — 5-10
—ZAE High performance lubricating agent, corrossive preventive and co-  General 0.90 o5 4.5
it iz emulsifier. Suitable for use in soluble oil and semi-synthetic formulations; PIfHi%  10-20 - <8 - -
Diiso- can make products more translucent, and enhance their lubricating and Drawing 1.05 11 52
propanol- wetting properties. Can be inversely blended with water (add water to Fluids

amide Iﬁlﬁl’lﬁ FEB  product) to form drawing fluids.
Clear ~ Trans-
Yellow lucent

UCREER. BB . REREALE. EANTARSS
& AEBEIMHOREEE. LR OREIEN. AMELKNEE  sum

SmeftLub % EAMATINA. LAHES AR T Soluble Oils 2710
— SRR Soluble oil booster. Possesses anti-rust, lubrication, wetting and cleansing — # &3 5.10 0.95 5.5 4.4
Eb HHE?ZEL properties. Suitable for processing alloys like copper and aluminum; can Semi- - <28 - -
S-t 1 tﬁ enhance surface finishing of workpieces. Can reduce chips adherence so  synthetics 1015 L1 7 5.2
Iligte?’ ¢ . " as to extend tool life. Suitable for use in formulations of soluble oils, semi- =%
iBiAE FIEMB  synthetic and synthetic fluids. Synthetics

Clear  Trans-
Yellow lucent

FAM: $gﬂﬁkfﬁﬁgﬁﬁﬁ@%ﬁ'ﬁﬁfﬁi&EEH%@#QEE:Fgﬂﬁﬂ&iﬁ%ﬁﬁ“’ﬁﬁl iF’P’HﬁE’cﬁﬁdl]E‘JAVE/\"HMﬂFﬁwAthﬁﬁ&TﬁE’]Eﬂﬁﬁﬂ&ﬁ}%vgﬂ BT~ RRSRIBE ~ BT hR L RME
&, ARNTEEHLATENERRR, B8, & 0 REMRINAEARL TR~ &} Bo S AR A4 REIR MRS MR RIE. FAFELLAATE R I Z A RA 1~ R~ @ ZTRi AT St
AT R IIE, uﬁﬁiﬁzﬂ]t—dﬁﬁ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRYISENE. K5, &ﬁ?k@ﬂ%mﬁﬁuﬁﬁcﬁl‘ii BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,

Disclaimer: Information provnded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)amcs or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lnwever Smart bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test

to determine the suitability of our products or Produc( information before use. Furthermore, we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve compames or from their sources.
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KEHE BB EL 7

5 I
APPEARANCE

FEik
ORIG.
FLUID
SmartLub
3599
HimE IR —
R AR
DIPA Amide of
Fatty Acid of
Triglycerides
SmartLub
3699
=ZRBRRAR
BELILER
Self Emulsifing
Esterof TMP  Clear

Yellow

HHE FER

WATER-BASED LUBRICATING & ANTI-RUST CO-EM

I A
PRODUCT FEATURES

%
TEZZER. ERIFNIEE. BEREFLLIERE. TIEAMEMR

. ERAFEATIA HR b EMNTHKERT. =

DEA free. Good boundary lubricity, antirust and co-emulsifier ?Lﬂ'fﬁ_
NA  characteristics. Can act as viscosity booster. Suitable for water-based S\O}l}ﬁle Oils

formulations for machining, drawing and stamping processing. AR

Semi-synthetics

RIFHIERE. SRRBRELEE. AKGREERENOEIR, &
AFLILH. EERREAHZKESNA, BIDBRABEE.  sm
Good lubricity, dispersibility and thermal stability. Can form stabe milky gojuble Oils
emulsion after dilution with water. Can be incorporated into the water- s & peay

based coolants such as soluble oils, semi-synthetic and fully synthetic

. > . Semi-synthetics
coolants to boost up anti-wear and lubricity properties.

Trans-
lucent

FEF/RGFEIZEF BIOCIDES / SYSTEM STABILIZERS

SmartCide
BIT-20
TG R ER
Broad Spectrum
Bactericide

EHE
Clear Yellow

System
Stabilizer
SS7698
REFIRGTRE
Bactericide
System
Stabilizer

il
R

Clear
Amber

SmartCide
BK983
[TERER
Broad Spectrum

Bactericide  i&ElE

Clear
Yellow

SmartCide
BK988
TR EF
Broad Spectrum

Bactericide

RHE

Pale
Yellow

}_-_‘Z

4%
PRODUCT FEATURES

%

=]
AR

EMERSY: 1,2-FH FIEMBEE-3-ER Active Ingredients: 2-benzisothiazolin-3-one

[TERER . TRHRE. 5-SREREMM-3-F1 & 1- P EREUME. FREFRPE
PE . BEEREEGE. FREpH2-120TEERRIFRE, WA ATFILR. £§
BREGBSEIREES .

Broad spectrum biocide. Contains no formaldehyde, nor CMIT/MIT. For applications in water-
based products against bacteria, yeasts, and fungi. Products are stable in pH range of 2-12, so
can be use in recipes of soluble oils, semi-synthetic and fully synthetic coolants, with effective
inhibition against microbial growth.

EMERSY: RERTE. 5-F-2-FEFEMM-3-F. 2-FEREIM-3-5
Active Ingredients: 5-Chloro-2-methyl-3(2h)-isothiazolone and 2-methyl-3(2h)-isothiazolone

TEHE;, SXHE. BB, pHIRERFERINIEELINE. EATIILH. FAHRES
RS ENREL T H
No formaldehyde. Contains multi-functions of biocide, fungicide, pH stabilizer and impurity
settling agent, etc. Can be used in formulations of soluble oils, semi-synthetic and fully
synthetic coolants.

AR SHBEES &IRINF Active Ingredient: Package containing Formaldehyde

BXE. BB, pHREMZ SRR ES SRMF. AERIKRE 75 s E TR AP RE
BT F=fmEFfn:; TARME LIEERIIRE.

Multi-functional water-based package with bactericide, fungicide, pH stabilizer, etc. Can reduce
degradation of other additives in formulations to extend product life; so can also effectively
improve environment of working space.

AEHERS: AE=EKRAEY (HHT) Active Ingredient:1,3,5,-Hexahydrotriazine (HHT)

HgiFasm. REPEREIE. EALR. FERREERREATPREEINEHHAE
B, PERRKBKIRIE, MERRENAEIHRK; MABMERM. TEAT
pHIEMEF7EIR G . F=mIR A &R, BERGpHIRFAFIER .

Cost-effective. Provides medium speed anti-microbial function. Can effectively inhibit growth
of bacteria in soluble oils, semi-synthetic and fully synthetic systems. Formaldehyde release is
slower when compared with BK978, so can have longer efficacy period for storage and system
application; with less requirement for frequent addition. Not suitable for systems with pH less
than 7. Products can be added tankside, or used as pH booster in systems.

2l
MMAE
SUGGESTED
TREAT
RATES

EEEE NEUTNO.

5-10 0.9
-10 1.0
5-10 .95
5-10 1.E)5

i
MAE
SUGGESTED

TREAT

RATES

%

13
(RER)

(Concentrate)

13
(R%R)

(Concentrate)

13
(R%R)

(Concentrate)

0.1-0.3
(ZIER)
(Working Fluids)

50
60

<5

111
1.15

1.0
1.05

1.0

1.0

1.2

B OA iR
TYPICAL PROPERTIES

5%7K WATER

n ik

REFRACTIVE
INDEX READING

102 43
12 52
8 45
9 55

TYPICAL PROPERTIES

>12  NA
10
NA -
15
102 27
115 97
9 45
11 65

FAM: $raﬂ%izfﬁa(:lﬁﬁﬁ@#i%ﬂﬁ&fﬁi&EEH%@ﬂz%:FHﬂﬁﬂmiﬁ%ﬁﬁ“’ﬁﬁl iF’ﬁ&E’Jcrﬁﬁzﬂ]E‘JAYE/\"J&fﬁFF’hAthﬁ%&TﬁE’]Eﬂxfﬁﬂ#{%}%@ﬂ BT~ RRSRIBE ~ BT hR L RME

&, ARIFEEHNATERNERRR
AR E HA R BT A vaﬂzEAﬁﬁ

TR R IIE,
K AR EKIRNEIR, FHLAER.

Disclaimer: Information prov1dcd by this booklet includi
correct and rellable at the tlme of writing and data update 1’lnwever Smart bll

B EFBREMRINBSIEL RSN T4~

s . andr

or any of our or suppliers make no warranty or responsibility, express or implied, o

to determine the suitability of our products or Eroduc( information before use. Furthermore, we regret that we cannot be

any changes in sp

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve compames or from their sources.

are based on tests and data supplled by Smart Oil companies, manufacturers or any of our collaborated comlf)

Bo 75 AR A R EF IR AR R MR R RO RIE . A1 7E L RRRREER A B R M B~ sl /= s B Al izt
BE, AENBAISENE. K5 RERAENSFAZNEEAEE, BB TEM. AENBRANTET RN, SEHEHERIREE,

ARTHE

anies or suppliers, which are believed to be
any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test

or other technical contents in this site. Also, We hereby state
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REF/RFEIZET BIOCIDES / SYSTEM STABILIZERS

MAE TYPICAL PROPERTIES

EoR OB oM SUGGESTED pH 5%
PRODUCT FEATURES TREAT

RATES
%

ATER S : TEREXIDHE Active Ingredient: Methylene Bismorpholine
AFEREMFARLEFEAEK. EATIAKR. FARREEHR. BEBRIEERR

SmartCide BK968KBKI78A1E: REMMEIRIK, MATMERM. FTEAFpHERTIRS. M
MBM 5BK978E(BKI88 (3BK: 1 MBM) {E/, HAEESE. AIHEARANREpHIRAFIER . 01-018 095 9.0 4
IigREH Provides medium speed inhibition of bactera and fungi growth. Suitable for use in soluble oils, (I'ﬂiﬂli)' - - -
Broad Spectrum semi-synthetic and synthetic systems. Rate of formaldehyde release is slower when compared ~(Working Fluids) 1.1 1 10

Biocide %%  to BK968 and BK978; with longer anti-microbial efficacy period, so frequent addition is not

Pale required. Not suitable for systems with pH less than 7. Better performance when used with
Yellow  BK978 or BK988 (3 BK : | MBM). Can be added tankside and used as pH booster.

RHEAFIEE (3P ;%) BIOCIDE EVALUATION (BACTERIA INHIBITION ZONE ME

R EIE: 16 O P B e B 5 2 R O E R B R B RS RER/N R  RAR GRIEFFIRSE0.5%, 1253080, ISRt 24/ o BRI B A4 B IR
TG TR FERESE R ECE s B, SRR, AL, RN AL RS & (N, HRED _FT%’élﬂittixTHmi il 00 L
K, ARG,

Bacteria inhibition zone method: Small disc of filter paper that has been dipped into biocide diltion is placed in the middle of a bacteria infected culture medium
of beef extract-peptone agar (biocide concentration .0.5%, dipping time 30s, test time 24hr). Concentric circles on a concentration gradient of biocide are formed by
difussion through the culture medium; more close to the centre, more strong the bacteria inhibition capacity. At the same time, different biocides can be compared
under the same conditions (time, concentration): the bigger the inhibition circle, the stronger the biocide.

G0 R EIFRATH LA H SmartCide BK983, SmartCide BK988, Smart Cide MBMISJ LT AW 5 (M, 5] =R i A5 A 0 S AR B ASCR . (I,
AT LA SmartCide BK983 2 BK988 [l [l Lt SmartCide MBM [ K. XSk tHAEKEIN [8] Y, SmartCide BK983 / BK9SSHEE LI HH L Smart
Cide MBMZ; SR BEURIE, i LU il Rl AR .

Result: from the photos below, we can see that SmartCide BK983, SmartCide BK988 and SmartCide MBM can all form significant inhibition circle, showing
signicant anit-bacterial effect. At the same time, we can see that SmartCide BK983 and BK988 has bigger inhibition circle than SmartCide MBM. This reflects that
in short time, SmartCide BK983 / BK988 release more formaldehyde than Smart Cide MBM,; killing bacteria much faster, so forming bigger inhibition circle.

A 3E5 No Biocide SmartCide BK983 SmartCide BK988 SmartCide MBM

MAREFKN A BACTERIA-FUNGI TESTING KITS

=854 PRODUCT DESCRIPTION
NF-EH / BEREE B A R — Kb, Pude, vERRIE A
FFREIKIE RS gTEE . BRI B B B R AR KT

Bactericide-fungicide testing kit is an economic, quick and accurate testing N—

pUE ]
kit to monitor the population of bacteria, fung1 and yeast growth in the Test Bacteria
water-based system.

M AL TEST INSTRUCTION
LRI RO 5 A st L (A Sl 00 iXhse )

Take out the cap and paddle unit from the container (avoid touching the paddle); e
QAR Ko 51085 W AN 72 4 Terchors

Immerse the paddle into the fluid under test for 5-15 sec; immerse the paddle

into the fluid under test for 5-15 sec, insure both paddle surfaces are fully wetted;
3 H LMK RS, L2 RIAALE Take out and drain excess fluid for a few seconds from the sides of the paddle;
AR FI A4, H%E 55 F Return paddle to container, tighten the cap;
S ] H BSOS BAC R AEBE B PR 248 [ Record related information such as date and time on the label provided;
6. MG HEA LR FUCE T27-30°C IR N, Ki9E24-48/NF (W i RF el A5 5, 15 32 (1) 7 A 170 31 B L FR)

Incubate unit in an upright position at 27-30°C for 24-48 hours (for yeasts and moulds, incubation time should be at the upper side of range);
7.5 NI B R BTSRRI B vE o B B ERT L, DA MR I R

Take out the paddle and observe the colonies on it, compare them with colony density chart provided to determine cell quantity in tested fluid.

RITAM: ZXgﬂ%kﬁt%ﬁﬁﬁ@ﬁ%ﬂﬁ&ﬁﬁi&EEE%‘;@ﬂz%T—g*«l?ﬁﬂmii%ﬁﬁ“’ﬁﬁl iFF’i&L’cﬁ&ﬂ]B‘JAYE/\"HM#FF’hA?J;EEﬁ%&TﬁE’J'ﬂﬂﬁ:%ﬂ%ﬁ%r&ﬂ BT~ RRSRIBE ~ BT hR L RME
&, BRMNFEEEFINAFEMERRR; B EFEREMEINEEL TR MR F G~ RmETR \ Be R RS RFR MRS R R RIE. IR PRTHEIR M & M1 s /™ Rl it
AT R IIE, uﬁﬁiﬁ:ﬂ]#ﬂ#ﬁ’]ﬁﬁﬁ?#ﬂzEAFﬁ BE, AENBRYISENE. K5, Ziﬁ?kﬂ%ﬂgmﬁﬁuﬁﬁcﬂé’ii BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE

KARIHEKRHIFIF, FFULERR,

Disclaimer: Information provnded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Ol companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be

correct and rellable at the tlme of writing and data updatc quwever, Sman bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, n¥ any kind regarding products, performance,

pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test

to determine the suitability of our products or Pl‘odllﬂ formation before use. Furth , we regret that we cannot be any changes in sp I or other technical contents in this site. Also, We hereby state
that all product trademarks other tgan Smart Oil, including trademarks from our supplxers are the trademarks belonged to the respecuw companies, or from their sources.
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Bubble Formation and Breakage in Pure Liquid System

BH e R EH G R
Free Energy: Bubbles are formed in
the air-liquid system after stirring

Hek B 24 S Rl 0 51 51
A, K7 TTWfZ!SEjJET, <
S SR BETE TR T A

Drainage rupture:Liquid film of the TR SR ELAH IR A s A
bubble drains due to gravity and gets Coalescence:Entrapped bubbles collide
thinner. When it cannot hold the gas and form bigger bubbles.

pressure anymore, the bubbles will
rupture. Bubbles can only break at the
surface of the liquid.

8 B A R . BAKEITR -
PR

Buoyancy: bubbles rise to the surface
of the liquid. Pressure inside the bubble

is equal.
R T 11 )R

LRGRMARMEER. REFEHISBMES-RERL. BTRREEETEE 2% Al At o S
EEE SRR TSR E A3, TAER T AL 5 b A 0 H e 40 Jeeeeedy’
HEIMAEEERE; SURKERETRED. <> %
When surfactant is included in the system, surfactant will adsorb to the surface of air-liquid - . (‘ﬁfff’ (-
lamella. Ionic surfactants inhibit the gravity drainage by charge repulsion at the lamella _'.‘,’ \ ))' \..'_
surfaces, whilst the non-ionic surfactants inhibit drainage thinning by steric/entropic repulsion _—: / :'.': 2845 Air i'.\ \l::
of the hydrophilic portion of the molecules. Hence, foam can be stabilized in the system. f s -

Witk Ok S
SR BT B TG L it Foam Laell

The following criteria should be considered to create high performance defoamer:

y RRGREEBER BNAF-ENAFENESREESHE GERRED .

Scarce solubility in system, but still with some compatibility to ensure a continuous phase (the foaming medium).
p BANTRBEEMRREKS, MESAFHREAREL, BRHEERREEER.
Lower surface tension than the foaming medium, so that the defoamer can penetrate and spread onto the foam lamella displacing the surfactant.
[ LZ‘?B'T I:E:@u*ll JJFiﬂiEﬁﬁflo
Must be able to rapidly disperse in the foaming medium.
p HEKHEFHRNSSRERNERBL.
The size of the hydrophobic particles is the same order as the thickness of the air/liquid lamella.
y AR,
Must be chemically inert.

p FEIRIERBILR, RBREHHIE.

Fast foam breaking and stay homogeneous in the system.

FoamQuer jHR5IZIREULRN, EARERZEREFKIMAK. HESHUTEHPIEL:

FoamQuer defoamers are based on recurrent tests and modification for different systems. Components are chosen from the following:

k. U, KEEMER, NBZHE. BRE. RIEKEZZESRERRHERE.
Carriers: Mineral oil, water, or synthetic base stocks, such as polyethylene, polypropylene, polyalkylene glycol
or alkyl polyacrylate.
BRAHS: Bk SR, BEITER. ROREESL. ERMLRY. BNEESEREREEY.
Active ingredients:  Hydrophobic silica, fatty acid, poly-dimethyl siloxane (silicone), silicone polyether copolymer, wax, and organosiloxane polymer.
REETER: I S B BB AR AR -
Surfactants : Alkoxylated esters or fatty alcohols.

FAM: ZKﬁﬂ%kfﬁﬂ@ﬁﬁﬁ@?ﬁﬂﬁ&rﬁﬁ&Eaﬁﬁﬁﬂzgﬂ:ﬁﬂﬂmﬁﬁﬁﬁEﬁﬁl E PR RERRNNAERARSE R REIAARIERE T ROMA BRI . BT -RESRBE~HITARTARRME
&, BRMFEEFRINEAFENERRR; B EFHREMRNOSEARIMNEFEER~RIE, A AR REFRMBARIM TR RIE. A RAFHER A EE A HA0) =Rk R Rartit
AT R IIE, Mﬁﬁ}i&ﬂ]fiﬂi‘tmﬁﬁﬁﬁﬂzﬂb’ﬁﬁ BE, AENBRYISENE. K5, &ﬁ?kﬁﬂ%l"]ﬁﬁﬂﬁﬁﬁ?{ﬁ BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,
Disclaimer: Information prov:ded by this booklet i
correct and rellable at the tlme of writing and data update %owever, Sman bll pani f: or any of our or suppliers make no warranty or responsibility, express or implied, o
pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or rodllct formation before use. Furth , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
that all product trademarks other (gan Smart 011 including trademarks from our suppliers, are the trademarks belonged to the respecllve compames, or from their sources.
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and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)anlcs or suppliers, which are believed to be
any kind regarding products, performance,
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@
iHiE% FOAMQUER DEFOAMER
1 E ¥ 4% TYPICAL PROPERTIES K2 P # # SUGGESTED APPLICATIONS

# ik * /iR
SOLUBLE OILS SEMI-SYNTHETI

AT
SRAEH PRODUCT
CONC. - FEATURES
%
FOjT%“er 0.95-1.05 1000-3300 >70 7-8.5 ° ° ° °
FOggls%“er 0.95-1.05 3000-4000 >70 759 e .
Foar et 0.95-1.05 650-1350 >98 8105 ° o o
FoamQuer 10-L1 300650 >98 79 SN IR O )
7396 o . )
F"%fngzuer 0.95-1.05 500-4000 >85 79 ° o O C
K a5
FOE‘(E‘;%‘“ 0.95-1.07 500-800 >80  Water-Miscible 79 o o o
Defoamer
F"f’é‘gl%“er 0.05-0.2 0.95-1.05 600-2000 >70 0 BRI R DRl R
Foam Juer 0.99-1.06 500-1500 >98 6685 o o o o e
F"%fgz%“er 0.99-1.06 300-900 >98 7-8 e . . o >
e 1.0-11  80-400 >98 7-8.5 °
9936 o ) -
FOZ‘;&““ 0.95-1.05 1500-3000 >70 8-9.5 ° ° °
FoamQuer 0.84-0.89 600-1800 >80 KIEMHIEF (FHE) 7.3 D
Water-Miscible
FoamQuer Defoamer
9281 0.95-1.05 120-220 >90 (Non-Silicone) 6-8 ° ° °
FoamQuer
1010 0.95-1.05 30-400  15-25 7]%#“7:%;@1]%“ 69 o e o . e o o o o
(#&nEm)
F"ng)“er 0.1-0.5 0.96-1.06 150-500 15-40  Water-Miscible 69 o o o e o o
Defoat_ner
Foifg%“er 0.96-1.06 750-1100 15-40 (Tankside) 69 . ° o
Foaérél(%uer 0.7-0.8 (3'850 NA NA * *
FoamQuer 3.5-6.5
0.75-0.85 NA NA o
9317H (cSt) HEEER
oo 10-20 Oil-Soluble Defoamer
BT oosoq 07508 sy  NA NA ° *
F"gag‘l‘%er 08095 1015 NA NA *
RMEER JERE)
Fogf;l%“er 0.8-0.95 40-60 NA Oil-Soluble Defoamer NA °

(Non-Silicone)

GIARR: $ﬁﬂﬁkfﬁﬁgﬁﬁﬁ@%ﬁ'ﬁﬁfﬁi&EEH%‘;@*%E%:FHﬂ%ﬂ&ﬁﬁ%ﬁﬁ“’ﬁﬁl iF’ﬁ&E’cﬁﬁdl]E‘JAVE/\"HMﬂFﬁwAthEﬁ&TﬁE’]Eﬂﬁﬁﬂl#ﬁ%v@ﬂ BT~ RRSRIBE ~ BT hR L RME
%, BERMNTERSINAREMERRR; B, £~ | i &} \ FeA R A RFR MRS R R RIE. AL ARTHER F & (E M A1/ fsk /= & J Rl et
AT R IIE, uﬁﬁiﬁz1|]%;z1ﬁﬁ’]ﬁﬁﬁ£ﬂz€Aﬁﬁ BE, AENBHSIEERN. B, Ziﬁ?kvgﬂ%mﬁﬁuﬁﬁcﬁl‘ii BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,

Disclaimer: Information provnded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lnwever Smart bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, n¥ any kind regarding products, performance,

pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or Produc( formation before use. Furth , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve compames or from their sources.
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@
7L 1t %) EMULSIFIERS

s 3 BOHE

APPEARANCE h@l)i TYPlCAL PROPERTIES
IAE -

5% oMo
;ﬁfg PRODUCT FEATURES
%

DIL.

(WATER)

BELILEE IR, AEE. B, BaBEH. HLBAS.0-10, EKBEMEM E, K.

SmartEmul EA:F@n\ ERAEMIRR. 60
1618 Emulsifieer for napthenic and paradfinic oils, esters, PAO and PAGs. With HLB 8.0-10, strong hard- 3 15~ 05 55.75
EO/PO water stability, low foam. Good for use in formulations of aluminum and magnessium alloys. 65 ’ T

CusCuBS(Alcohol) THEH yere
Transparent Translucent

2k E &% EMULSIFIER BASE PACKAGES

5 W

APPEARANCE
Fom o M
PRODUCT FEATURES

Smart Base WEH R ANERIE ST, SHARS. S8, WE. . 58, RENHERN

S1215C #l. HEEEE, ERATRESREILLE. TATHREREGEESSMITHIFHELIZ.

& 2 Sulphonate and synthetic ester-based emulsifier package. High cost-efficiency. Contains 10 100
?L{jt;m*ﬁ additives for lubricity, EP, anti-rust, anti-foam, bacteriocides and fungicides. Full-fledge : . - A=k
Eé’l{ﬁgffsiilr %IEIA #AB performance properties, suitable for use in blending stable soluble oils. Can be used for cutting 11 200
Package A-igltlt \I\{[]ﬁky and grinding operations on ferrous metals as well as copper and aluminum alloys.

mber ite
Smart Base ﬁﬁﬁ&*"ﬁ:%lﬁﬂ{t’éﬂé?ﬂl - RIEE. WIE. BT, HIE. RE. BEBHRMF. EaEE

S2215C H, BATASRELNE. TATHRARESESHIIHIFHELZ.

9 ﬂ.’.“’ﬂ%’ » Sulph(.)nalte type emulsjﬁer package. Contains additives for lubricit}{, EP, anti-mst., antifoqm, 15-30 1:0 2:_[0 8.0-9.5
FLIL S _ bacteriocides and fungicides. Full-fledge performance properties, suitable for use in blending T
]E:Jrgﬂigffsizlr S ﬁLE stable soluble oils. Can be used for cutting and grinding operations on ferrous metals as well as 11230

Package I 1Ky copper and aluminum alloys.

Amber White

FEEBUSENIREETR SEMI-SYNTHETIC COOLANT CONCENTRATES

5
APPEARANCE

5% = o y
- oW oM
Rk K
ra PRODUCT FEATURE
ORIG. Bk oD URES
FLUID DIL.
(WATER)

FEF &Iﬁéﬁ*" B NAGEEARERMER. ARIFEE. FE. W

SanCut EP369 ERB R, EEMIFAN. FEABAEAS. SREREBBA, MR

TR} 2 BRATIAER. RERE: TU0KHER, HRLRPERREER.

S REBIRGE R Contains no sulfur, chlorine, nor nitrite. Contains phosphorous; can provide excellent 095 85 70 45
Environmental protection on yellow metals. Possesses good lubricating, anti-wear, EP and anti-rust  3-10 - = - -
Friendly EP properties; suitable for machining stainless steels, copper and aluminum alloys and cast 1.05 95 100 55

Semi-Synthetic BHAIAREE iHE(EE4 irons. Fortified with bacteriocides and fungicides, so the working fluid can be used long

Ultra-Concentrate Clear Clear time without deterioration. Extremely concentrated, can be diluted at 70% with water

Deep  Greenish  before delivery to end-users for their further dilution.
Green Yellow
Aem. & BRIERE. BRIFEB. RE, MERMSENEE. EEMIFT
SanCut EP3561 F. PRASABS. SREXEPEN, TELERKHEAEAMILERE.
RS RERE: T70% BRKBRE. SRERAREER.
HBiR4E " Contains no sulfur, chlorine, phosphorous, nor nitrite. Possesses good lubricating, 10 80 9 40

EP Semi-Synthetic anti-wear, EP and anti-rust properties. Suitable for machining stainless steels, copper/ 3-10 1' 1 9'5 1';_)0 4' 4

Ultra- 5iEES%  aluminum alloys and cast irons. Fortified with full-fledged bacteriocides and fungicides, ' ' '
Concentrate Clear working fluids can be used long time without deterioration. Extremely concentrated, can

ki Greenish  be diluted at 70% with water before delivery to end-users for their further dilution.
Amber Yellow

GIARR: $raﬂﬁkﬁtagﬁﬁﬁ@%ﬁ'ﬁﬁfﬁi&EEH%@#QEE:FHﬂﬁﬂmiﬁ%ﬁﬁ“’ﬁﬁl iF’ﬁ&E’cﬁﬁdl]E‘JAVE/\"UMﬂFﬁwAthﬁﬁ&TﬁE’]Eﬂﬁﬁﬂl&ﬁ%v@ﬂ BT~ RRSRIBE ~ BT hR L RME
&, BRMFEEEHEINAFEMERRR; BH &£~ | i &} \ FeA R A RFR MRS R R RIE. AL ARTHER F & (E M A1/ fsk /= & J Rl et
AT R IIE, uﬁﬁiﬁzﬂ]?ﬂﬂﬁ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBHSIEERN. B, Ziﬁ?kvgﬂ%mﬁﬁuﬁﬁcﬁl‘iﬁ BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,

Disclaimer: Information prov:ded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Smart bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,

pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or rodllc( formation before use. Furth , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve compames or from their sources.
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A {ki& 1 3.7 SOLUBLE OILS / MICRO-EMULSIONS

56 I B8R R
APPEARANCE TYPICAL PROPERTIES
55!

2 7 o&
uJ PRODUCT FEATURES

BiR 4
DIL. REFRAC- | ™ | DRILING
TOMETER | i | INEX

(WATER) READING L3 HOLES

BSMREHEAE. FEFRANTIREERE. FEHRAEEESE. BREHEKE
B Faic. BREANMBHERS, CHEEAEEIHEREREAETE. TEBR

pansel BT A
= Contains superior synthetic ester, non-ionic emulsifier and phosphate ester. Specially strong 42 8.0
ﬁhm cleansing and anti-wear properties. Possesses superior hard-water resistance to enable long shelf ) . 116
Mg/Al life. Ester component possesses extremely high wetting property, so to ensure good surface 59 95
Alloys finishing of workpieces like magnessium and aluminum alloys. Contains no sulphonate; with ’ :
Micro- superior anti-corrosive and anti-microbial characteristics.
emulsion &5 EIE
Bluish Light
Green Blue

THELR ONC: 54 Rotation Speed:3500 rpm,  4#3kDrilling heads: Imm, 34432 Advance: 22, HFLIRE Drilling depth: 4mm, 459147} Drilling material: 316L

2EBUSERAETR SYNTHETIC COOLANT CONCENTRATES

5 B
APPEARANCE

li‘ﬁ; oo
;,1:11"; PRODUCT FEATURES
i

DIL.

(WATER)

MEHRFEBE. TETMHRILTMT: FASTHBRREFTEMR. Bk
WREFEMALGETRE, FAHER. SWMERMT; EGYH. $SFLRERH%
MIITZ. BiRERS. MEREAEE. AMI%KESHLIERE, S,

o @ PEaS, BEEERE. RERTIAMMITIAY, STERRA
ﬁﬁ%ﬁﬁ%cmﬁﬁﬁiﬁ%mE%MIlz FmiRERS, AN30%
KERRMRELAPRREER.

Premium oil rejecting synthetic type. Contains no mineral oils and chlorinated

SanSyn additives; also no harmful materials such as nitrite. Exhibits clear and transparent
Sé}glg_? liquid with no color and odor after dilution with water. Contains EP additive, suitable 1.05 85 25
o J% e for cutting, drilling and grinding operations, etc. Possesses extremely good anti-rust, 3-10 - - <10 -
" sedimentary and foam release properties. Can process ferrous and rare earth metals, 1.15 95 3.0
Syl}thetlc . including alloys of neodymium, cerium, lanthanum, samarium, etc. Good cleansing
Grinding Fluid properties, will not leave adherent sediments after operation, so working fluid can
keep clear and transparent. Suitable for fine grinding operation on optical glass.
Product comparatively more concentrated, can be diluted at 30% with water before
delivery to end customers.
BRIEIH  KE
Clear Pale
Ambe Yellow
H—RIRREFLERIR: TRTHBREREMEEYR. BERMRIEE. E
RAREMAE. HEIRHATFHIL. DHEMITF. HHESE, LR
PAEMRER. TARATEANSPRAS. HREESE MINEER S
g&lﬁmﬁﬁioFﬁmmﬁﬁﬁ,WW%%*%EE,&?%ﬁF%EE
SanSyn New generation drilling and grinding fluid with low odor. Contains no nitrite and
SD6260 other harmful materials. Possesses superior lubricating, anti-wear, and EP properties.
PN Specially designed for drilling and grinding operations. Very strong anti-rust 1.0 8.0 50 3.2
SETLTE capability, can be used as in-process rust preventive. Can be used standalone or in  3-10 - = = =
Synthetic centralized systems. Excellent cleansing property, chip debris will not easily adhere 1.1 9.0 80 3.6
Driiling Fluid to the workpiece during operation. Product highly concentrated, can be diluted at 20%
with water before delivery to end customers.
BRE FRER
Clear Clear
Yellow  Transparent
AR $ﬁﬂﬁkfﬁﬁgﬁﬁﬁ@%ﬁ%&fﬁi&EEH%@%@E%:Frﬂﬂﬁﬂmii%ﬁlﬁ“’ﬁﬁl iF’F’iiﬁcﬁﬁdl]E‘JAVE/\T&{ﬂrﬁwAthﬁﬁ&TﬁE’] AR BT RASRBEFHITHIHHLRME
=, H?kfl]Tﬁdx*lJl‘)ﬂﬂ'tﬁﬂﬁﬁﬂk B EFEREMRNNAIERARR MM H TR~ 5 Bo S AR A4 REIR MRS MR RIE. FAFELLAATE R I Z A RA 1~ R~ @ ZTRi AT St

AT R IIE, uﬁﬁiﬁdlﬁﬂﬁﬁ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRYISENE. K5, &ﬁ?k@ﬂ%mﬁﬁuﬁﬁcﬂ?iﬁ BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,

Disclaimer: Information provnded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)amcs or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lnwever Smart bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test

to determine the suitability of our products or Produc( information before use. Furthermore, we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve compames or from their sources.




Smart O1l & Chemical Ltd. 57 BHHESIUIBRALA

2EBUSENIREAETR FULLY SYNTHETIC COOLANT CONCENTRATES

5 I o ARy E
APPEARANCE ﬁ;}é TYPICAL PROPERTIES

R R M e
PRODUCT FEATURES TREAT |BEEE| AR Ivsousm| i

RATES | >* | DIL
% (WATER)

SWREERMF: EATVHE, SEAREASEMITZ. BBE. BEBIE.
TUBEMERGH B RERIE. AT FTINLI16LAEW. %k, AREEE. X,
BRI R, EHJHIE:FEE’;’EE"JEQQEO Fn?nﬁﬁﬁ?i%iﬁ'li; IS
BEASHMELGNED. ARFLEEE; THRSETHRMBRERE L

SanSyn HE. FmiRERE, AT0%KERE, ﬁ%ﬁi LH PERRER.
SM65§0 Contains phosphorus; suitable for use in cutting, drilling and grinding operations.
gz! Hg Superior anti-rust, anti-microbial growth, metal filing sedimentation and defoaming 10 85 12 2.8
‘—@'n ﬁk properties. Can be used for machining 316L stainless steels, cast irons, copper and 310 - - - -
RENR aluminum alloys. Specially good protection for copper and aluminum alloys from 1.1} 9.0 20 3.2
Multi-Functional corrosion, can process yellow metals that are prone to corrosion. Product with
Synthetic Coolant excellent cleansing property; chip debris will not easily adhere to the workpiece

during operation. Good cooling properties, workpieces will not lead to poor surface
ERIEIA E  finishing due to overheating. Product rather concentrated, can be diluted at 70% with
Clear Pale water before delivery to end-users for their further dilution.

Ambe Yellow
EERWBAECAR. TafE, —CZERKR. THERE, BRE. SSBE.
AR YIE. BAFRaEEIEeE: AR BB SRR ERE, 1EE

GlassGrind FmAEEE: ENGRSMIEE, SHEBMAARFIMEE, BLEHRE
GG676‘7 l)lLﬁﬁi%E Ail] IE
&% Fully synthetic glass grinding coolant. Contains no silicon, diethanolamine, nitrite, 11 80 2.6
TR phosphate, polychlorinated biphenols, phenol and mineral oils. Possesses strong ~ 2-5 - o <10 =

Synthetic lubricating characteristics which can effectively reduce the friction between small 12 95 3.4

Grinding Fluid glass granules and grinding wheel, so processed product finishing can be enhanced.

7EiRE  JBRUER  Besides, machining rate can be increased, leading to good glass powder settling which

Clear Clear can avoid the powder being refluxed to the coolant tubing and get it blocked.

Yellow Transparent

% & HERHHAE LIGHT COLOR DRAWING OIL CONCENTRATES.

APPEARANCE 1][1)\5 TYPlCAl. PROPERTIES

= om O SUGGESTED
PRODUCT FEATURES

Smart Draw IR ERERE; ERTRAMEMETZ, EAYSETIAHLUBETHRENR. B
. Sb3o6l ¢W7]ﬂ)\%‘r’l.ﬂ$?f'.|b}(ﬂ§]Hﬂ%)*fﬁ'&ﬁ!ﬁﬁﬁkikﬂ 5 09 100
ﬁfE}EEﬂ;ﬁ Superior wetting and lubricating properties; suitable for use in drawing and stamping operations, = - - 100 >170

. T EEE XE can effectively penetrate into the workpiece to avoid scratching and cracking during operation. 100 1.0 500
High Viscosity  Clear  Light  gpyisifier agent can be added to formulation to blend easily washable drawing oil. ;

Lard Qil  Yellow Yellow
ﬁ%gm%) . BITHATAGINEG . ZhMRSERETIZ. HahESLAE. B5%EH

Smart Draw BERBFIEFITAR. THEMTESRERRSHMA. ARAEEERLL M, B5EH
SD379FH AT MBI HAREEER GEIN = mARREREESA70:30) .
m Contains chlorine (>40%). Designed for stainless steel tubing, wire drawing and tube bending and 2 14
*—’-ﬁiﬁk i forming operations. Blended with high viscosity chlorinated paraffin, high refined lard oil, and high y - NA <5 >200
Drawing/ performance lubricants. Workpieces not easily cracked or broken during operations. Users can use 12 1.5

?(?rrrélén%u%i:l ;’%cilﬁé[f Il_&lfg%( E)hfls7 ago(;i)l}lct direct, or dilute with rapeseed oil or palm oil prior usage (Suggested product/oil ratio

Yellow Yellow

HEYH. MHERSHESSMA. RERERIDIEERSININEE; EEUMHIERAS
ERMMEEL; FREmRETERE, m‘éiﬁi’l‘ﬁﬂﬁﬁﬂﬁﬁo —IFH*HIEH R AT 40 3

S DR WREER: ESRNMEMERE. MIBSFER HAEEFNBRHEEENIT
EEAAEY F. MBI FR, RESSEREGE%E T EME THERA.
Compounded with vegetable oils, animal oils and synthetic esters. Provides excellent boundary 10 0.9 700
HL{eR I 3 lubricating and cooling functons; can effectively prevent metal adherence or welding to moulds; - - - >80 >130
High Viscosity also possesses impact endurance property. Can enhance durability of dies. Can be used after 100 1.0 1200
Drawing & dilution with rapeseed oil, palm oil or mineral oil; suitable for deep drawing and stamping

Stamping Oil %3gIH JE#E operations. Easily cleaned up after operation, convenient for subsequent process like spray painting

Light Clear or porcelainzing. Can be applied on workpieces using hand brush, rollers or recirculation.
Amber Yellow

FAM: $gﬂﬁkfﬁﬁgﬁﬁﬁ@%%ﬂﬁﬁfﬁi&EEH%@#QEE:Fgﬂﬁﬂ&iﬁ%ﬁﬁ“’ﬁﬁl iF’P’HﬁE’cﬁﬁdl]E‘JAVE/\"HUﬂFFhAthﬁ%&TﬁE’]Eﬂﬁﬁﬂ&ﬁ}%vgﬂ BT~ RRSRIBE ~ BT hR L RME
&, ARNTEEHLATENERRR, B8, & 0 REMRINAEARL TR~ &} Bo S AR A4 REIR MRS MR RIE. FAFELLAATE R I Z A RA 1~ R~ @ ZTRi AT St
AT R IIE, uﬁﬁiﬁzﬂ]t—dﬁﬁ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRYISENE. K5, &ﬁ?k@ﬂ%mﬁﬁuﬁﬁcﬁii BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,

Disclaimer: Information prov1dcd by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)amcs or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lnwever Smart bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test

to determine the suitability of our products or Eroduc( information before use. Furthermore, we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve compames or from their sources.
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X e HERHHEE LIGHT COLOR DRAWING OIL CONCENTRATES

APPEARANCE AR

= om O SUCGESTED
PRODUCT FEATURES

TaS. K. HERYS. SHESLHTIRSHERIDEN. SR, HinltE.
BEGTMRERFSHUREE. BANEESEMITHRESIIREERRKEE;

Smart Draw }Affﬁﬁﬁﬁlﬁﬁﬁﬁa‘c,nl“"&:ﬁmﬁ BEEMILI350, IxxxE7xxx RN E&EE. AEERLE
SDA3630 ITHEER. RIERTMEREZ2mmEL R B & EZ0.1mm. 50 200
$RHLLZL i No Chlorine. Low viscosity, high viscosity index. Special friction modifier and high performance B NA - 50 >150
Aluminium lubricant. Contains synthetic esters, with strong lubricity. Can maintain high stear stability at 100 400
Wire Drawing elevated temperature. Operation of aluminum wire drawing can keep dies at low temperature even
Qil &l %# under high speed operation; so can ensure good surface finishing and cleaniness of workpieces.
Clear Light Suitable for processing aluminum series of 1350, 3xxx to 7xxx. Can be used by direct application
Yellow Yellow on workpieces. Operation can be done from starting diameter of 2mm to finishing diameter 0.1mm.
AER, AKE, EABASMITIZTANAERE. SHMEZNHT. SoTFRE
. REF. SHEE, iHBIERE. .E‘;;’E,%#Tm‘ﬁﬁ%{#%ﬁiiﬁdﬂla HE. ~mAZENL,
Smart Draw BHEABASNEMBNETS, AMTTETREND, MRHETHESRFNLS
SDA4894 E. SBEMRs, THMIERRBRBEEFNEEAGSERP. AREGER, SERM®
BEEHH W TERLF -
HEH No chlorine, washable stamping and drawing concentrate, specially designed for machining 25 0.8 60
Aluminum aluminum alloys. Contains specialty friction modifier, high molecular weight polymeric esters, = = - >90 >130
Alloy extreme pressure additives, synthetic ester; which can perform good lubricity and maintain high 50 0.9 120
Stamping film-strength even at high temperature during machining. Products not easy to be oxidized,
and Drawing specially suitable for drawing and stamping operations on aluminum alloys. Leaves very little
Concentrate %3¥EIA i&Ei#E residue from operation, so can ensure good surface finishing of workpieces. Contains anti-corrosion
Light Clear component which imparts short term corrosion protection after machining without otherwise
Amber Yellow brushing rust preventive. Can be used neat or diluted with mineral oil in application.
St Drau TEE, EHEASMIRHOHMNESSREE. SHNERMLY . BHTERE
mart Dral W REANSRE. WAEE, SEst TNEETH LRSS BEARE. MIR
42 A ot fih BBV, THARFILEE. IREER, SUATIRSEMMAERER. ZiFw/
B R LBl 430:70. = oo | m
Ai > Contains no chlorine, stamping and drawing compound concentrate specially designed for ' =70 =170
]'Xﬁg;lm machining aluminum alloys. Contains specialty friction modifier, high molecular weight polymeric 5_0 1_0 8-0

s : s esters, EP additives and synthetic esters. Strong lubricity, can maintain high film strength even
tamplng BRE %% under high temperature condition. Leaves very little residue after operation; so workpiece with
and Drawing  Clear Light good surface finishing. Can be used neat or diluted with solvent or mineral oil for application.
Concentrate  yellow Yellow Suggested product/oil ratio is 30:70.

HEIEIE &7 LIGHT COLOR CUTTING OIL PACKAGES

APPEARANCE TYPICAL PROPERTIES
W 2 = |pent

= om o oM
PRODUCT FEATURES

ke, |{Ik. 2. [, SREERENRRET: AUt RRIEATFRRY

Sman Sase I MRS, R IR EHR RS SRS AR TIERER A

£ 8 75 BE ] REXEE. FRAEEER, SARNIHFZRERT MREERREE

i zmgﬁﬁ . BRTFMIAHERNRSHERE. 0.95 120 >3

L" i C'='| ! Light color, low odor. Contains sulfur, chlorine, high-wetting fat, and EP. Can effectively 5-20 - - (#8) >20 >10 >160
AL Bl lower workload and frictional impedance at cutting edge, reduce tool wear and metal welding, 1.15 300 (Traces)

Mgltguncté)o rllal BRIEIA ARIE  also can elevate work precision, and enhance surface finishing of workpieces. Product can be
uting L1 Clear Clear  used neat or blended with mineral oil prior usage according to severity requirements. Suitable

Rackes Amber  Yellow  for processing stainless steels, alloy steels and ferrous containing metals.
TR ZE, KK SWRET. EERUMEEERERTRIIETRRE
Smart Base BRA, SRV NEERRERYMSEG. SRESESEEEREEN;
CF1104LK RAEMIREMIBERIHREXEE. AIMIHKEE. FRABEEEMRR
i EEAY —I&bulﬂﬁ—rﬁlﬁzrﬁﬁﬁ‘% HEERRRER. 09 20 10
HIREAF Contains no chlorine; light color, low odor; contains sulfur EP. Can effectively 500 - ©NA 20 >150
Light Color lower operation load and the impetance at cutting edge; so can reduce tool wear *~ 1'0 5'0 15 2015
Universal and prolong machine life. Contains more high wetting fatty lubricants; can : (<3.5)
Cutting Oil ~ EEIEIA iEHE effectively elevate work precision and enhance surface finishing of workpieces.
Package Clear  Clear  Can process titanium. Product can be used direct or blended with mineral oil prior

Amber  Yellow usage according to severity requirements.

FAM: $gﬂ%kﬁ*ﬁ‘)ﬁﬁﬁ@?é’%ﬂﬁ&l‘ﬁ%&EEH%‘;@*%E%:Fraﬂﬁllziﬁ%ﬁﬁ“’ﬁﬁl iF’P’HﬁE’cﬁﬁdl]E‘JAVE/\"HUﬂFFhAthﬁ%&TﬁE’]Eﬂxfﬁﬂ#ﬁ%vgﬂ BT~ RRSRIBE ~ BT hR L RME
&, ARATEESINARENERRR; B8, & mEMR0EIEA AR SRR LR &} Bo S AR A4 REIR MRS MR RIE. FAFELLAATE R I Z A RA 1~ R~ @ ZTRi AT St
AT R IIE, uﬁﬁiﬁdlﬁ,—dﬁﬁ’lﬁﬁﬁgﬂzEAﬁﬁ BE, AENBRYISENE. K5, Ziﬁ?k-gﬂ%mﬁﬁuﬁﬁcﬂ?ii BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,

Disclaimer: Information prov1dcd by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)amcs or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Smart 01] p f: or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
i are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test

to determine the suitability of our products or Eroduc( information before use. Furthermore, we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve compames or from their sources.
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RE. RKR. SR, SRSSHEREN, AR ERIERRRIIE =

EZEA; T?m’“l'IfE#aF&%%EJ'c,nf;o HER, ZTRM, EAFRE

B OR g E
TYPICAL PROPERTIES

Smart Sase . A SEMHOBEDE. 7. F7l. WF. W, HH. E. RER
B RELZ.
'%@ﬁiﬂl] Light color, low odor. Contains sulfur, chlorine, and high-wetting fat, can 0.95 50
ﬁ]_:ﬁilﬁ A effectively lower operation workload and frictional impedance at the cutting edge, 5-20 - - >3 >20 >20 >150
LL']ght CoI(l)r which can e}evate work precision anq enhance sur.face finishing of workpieces. 1.15 80
IERE Low viscosity, so easy to blend, suitable for stainless steels, alloy steels for
Cutting Oil SEMYETY S operations of high-speed cutting, drilling, reaming, tapping, threading, broaching,
Package Clear  Clear rolling, hobbing, and gear shaping, etc.
Amber Yellow
LAVHISITZRIT. B%. KK, FSRREEHR. EATHEERER
Smart Base &R, BB, RERFEQEEEME: EREMIBERTHORELE
CF1108L E. FZRTSMECERZIE, Sl KF. BUBETE. ETHRHN
iﬁuﬁﬂ‘, iR MR, FAES TAENERTLERIE.
1%;.;?)]1] Specially designed for cutting and drilling processes. Light color, low odor, 09 25
1’_):'77 HAE contains no chlorine, nor active sulfur. Suitable for yellow and ferrous metals. 3-25 - - >3  NA >20 >120
Light Color Possesses anit-wear, EP and strong wetting properties; can enhance operation 1.0 50
En\gr_oméllental precision and surface finishing of workpieces. Extensively used for cutting,
C 2161? gil s s drilling, taping, threading operations, etc. Specifically suitable for deep drilling on
gackige Clear  Clear stainless steels due to outstanding lubricating and antioxidant properties.
Amber Yellow
Smart Base e, SEERARGY, TAR. THRNIENE A TH
A FEBEAREN; ﬁusm&amﬁéﬁﬂ'qwhu\ AL BF Iicﬁ#rio
REE
AREIA Light color, low odor; contains active sulfur and phosphorus compounds, with 09 25
ME S| no chlorine. Can blend cutting oils for heavy duty processing of titanium alloys. 525 .  _ >9 NA >20 >120
Light Color Contains synthetic fatty esters; with strong wetting property to improve surface 1.0 50 (<5)
Heavy Duty  s=apesn ssigs finishing of workpieces. Extensively used on hard stainless steels, like 316 and
Cutting Oil Clez’;r Clear 316L alloys, for cutting, drilling, tapping, threading operations, etc.
Package Amber Yellow
ASTM $f & 447 COPPER STRIP CORROSION STANDARDS
ASTM 77i% METHOD D 130 /1P 154
mpe=| la [ 1b 2a 2 | 2« | o 2e 3a 3b 4a | a0 | 4
Freshly BRETE hETE REL FE i
Polished SlightTarnish ModerateTarnish DarkTarnish Corrosion
AR 7Kr“-ﬂ%kfﬁﬂ@ﬁﬁﬁ@ﬁ%ﬂﬁ&l‘ﬁi&EEE%@ﬂz%T—ﬁﬂ%ﬂ&ii%ﬁﬁ“’ﬁﬁl iF’F’HﬁL‘cﬁﬁzﬂ]E‘JAYE/\"HM#FP’hAh;EEﬁﬁ&TﬁE’J AR BT RASRBEFHITHIHHLRME
&, H?Jzﬂ]Tadﬁ:*Ul‘Fﬁﬂ'%ﬂﬁﬁﬂk B £ REMERNNEEARSEME T e~ 5 BL 75 MR LS RS IR MR RSB R M RIE. A7 ARAZE K A & 6 A 3 A1/~ sl F= M Bkt A e it

TR R IIE,
ENRSHE KRN ER,

Disclaimer: Information prov:ded by this booklet i
correct and rellable at the tlme of writing and data update 1’lowever Sman bll

AR E HA R BT A vaﬂzEAﬁﬁ

FFULARR

Tudi

BE, AENBRYISENE. K5, Ziﬁ?k@ﬂ%ﬁ]ﬁﬁuﬁﬁcﬁ?iﬁ BASBITEM. AZERBRENTRETBEH. SERNEENN~REE,

s . andt

or any of our or suppliers m:

to determine the suitability of our products or rodllct

pica
fi before use. Fur

n

, we regret that we cannot be any changes in

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecllve compames or from their sources.

ARTHE

are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)anlcs or suppliers, which are believed to be
p no warranty or responsibility, express or implied, of
are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test

or other technical contents in this site. Also, We hereby state

any kind regarding products, performance,
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Smart Base
1103SS
HI Il i 2Y
HAE
Drawing/
Formin; %il

Concenfrate = 2

Dark Dark

Smart Base
1105SS
WFIRTF
HAE

Ta|
Thregtﬂlr?gg /OI|
Concentrate

Dark Dark

Smart Base
1110A
128 Y BY
HAE

Screw Ca
Formin; djll

Concenfrate = ke

Dark Dark

W FiffE TAPPING OIL PACKAGES

s W
APPEARANCE

5%

Rl

DIL.

SmartTap
ST-1
EEWF

Al
Dark Color
Tapping
Package

R
Deep
Brown

AR
Deep
Brown

SmartTap
SlIz2
RELF

HilfE
Light Color
Tapping
Package

XA
Light
Amber

TEIRE
Clear
Yellow

SmartTap
STH
FERRIF

AimtE
Reinforced
Tapping
Package  %3EIA
Light
Amber

EIRE
Clear
Yellow

=R
&, BRAREERHIS RIS RE R
TR R IIE,
K AR EKIRNEIR, FHLAER.

Disclaimer: Information prov1dcd by this booklet includi
correct and rellable at the tlme of writing and data update 1’lowever Smart 01]

AR E HA R BT A rSHEEAﬁﬁ

1|

2R R

TYPICAL PROPERTIES

”om B o
PRODUCT FEATURES

iﬁFﬁ%X%ﬁ%ﬂ%ﬁEﬁEﬁ’]hﬁ* BERHIETZ. ’gﬁm.\ SR B i
Bl RERRPERIRIE AT R IA 71 O B IR A, flﬂI*ﬁF&Iﬁ%ﬁﬁ'ﬁ

wE, MlLEEEMERE. SKEM, EFMMIHE H A TR D
Suitable for drawing, forming and cutting operations of hard metals such as stainless
steels. Contains sulfur, chlorine and high wetting fatty lubricants. Can effectively lower
operation load and frictional impedence at knife blade, improve work precision and
surface finishing of workpieces, avoid welding at contact points. Gentle odor, evolving
less smoke during severe operations.

BHE. B, AMEIRER. BAMIEERS316K316LERER
RKEEME. BMESERATE. ENRPTERIEETHHRELERE
High viscosity, superior lubricity; with sulfurized and chlorinated EP additives. Suitable
for machining very hard materials such as stainless steels like 316, 316L and titanium
alloys. Chips can be removed by fluid itself easily. Can effectively protect tools and
enhance surface finishing of workpieces.

%%EE&@W&#:ﬁﬁx%%%EQEMMI:WH}EW\&E&Wﬂ%
IZ2. 2. Sy, BEasSEEiEnRET: fgERRPER, BLEER
EMERELS, ARRESmLEE.

Specially designed for screw cap forming; aimed at processing hard metals such as
stainless steels. Can be used for drawing, forming and cutting operations. Contains
sulfurized and chlorinated additives, blended with high wetting fatty ester lubricants; can
effectively protect dies, avoid welding at contact points, and effectively enhance surface
finishing of workpieces.

52208
1.2

1.0
5-20 -
1.2

1.0
5-20 -
1.2

R oF OB
PRODUCT FEATURES

%Eﬂﬁoﬁ$ﬂﬁ\E%\Hﬁ&%ﬂgﬁﬁlieﬁéxﬁﬂ\éﬁﬂ BERANREER
BERNGERE. SRRSMIRERMF: MEREBELT, BLIARERESIHAR. B
HEEEMMBBERRET, ERIERS, MIE%,I#%E”mzno

Highly concentrated. For use in severe operations of tapping, turning, threading and drilling. Suitable for
stainless steels, alloy steels, high tensile steels and other extremely hard steel metals. Contains chlorine
and various EP; can lower operation loading, reduce tool wear and prolong machine life. Possesses fatty
lubricants with superior wetting property, which enables easy operation, good precision machining, and
high surface finishing of workpieces.

@%\Eﬂﬁom%ﬂ%\E%\Hé&%ﬂgﬁﬁlﬁoﬁéxﬁm\éﬁﬁ\Eﬁﬁ%&ﬁ
bWﬁ“@%%ﬁEQQEEﬁ\%%WE$MN REPE(RIR(ESATT, R 7] BB RIRS I
. BERSBEHRMMEREBR, FRIESS, MIEZ IHRELEES-

nght color, highly concentrated. For use in severe operations of tapping, turning, threading and drilling.
Suitable for stainless steels, alloy steels, high tensile steels and other extremely hard steel metals.
Contains high content EP such as sulfur and chlorine; can lower operation loading, reduce tool wear
and prolong machine life. Possesses fatty lubricants with superior wetting property, which enables easy
operation, good precision machining, and high surface finishing of workpieces.

FEK. TAWTF. EF. WLRUHIAETIZMEFNMBEIFIESH . BATEMIAHE
§. Ae. ENMARREERARENNKERETIENT. 88 S MMEREBEE RN
F, EEERHRRERT, BLOTERENESIMAS. R, CEREESEHMEEN, ATE
MIRERS, RERFOMIBERTHLEE.

Contains no chlorine. Special reinforced package designed for use in heavy-duty operations, such as
tapping, turning, threading and drilling. Can be used in severe operations on difficult-to-machine stainless
steels, alloy steels and high tensile steels, and other extremely hard steel metals. Contains various efficient
sulfurized EP and phosphorus additives; thus can lower operation loading, reduce tool wear and prolong
machine use life. Moreover, it possesses fatty lubricants with superior wetting property; which provides
easy operation, good work precision, and good surface finishing of workpieces.

B EFBREMRINBSIEL RSN T4~

s . andr

or any of our

or suppliers make no warranty or responslblllty express or implied, o

to determine the suitability of our products or Eroduc( information before use. Furthermore, we regret that we cannot be

any changes in sp

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve compames or from their sources.

450
850

400
650

>3
(=)
(Traces)

>5
>2)

2-12

2:15

2-12

>25 <50 >180

>6 >15 >160

1.0 100
>160

1.1 300

1.05 120
- >150

1.15 170

1.0 100
>110

1.1 300

x gﬂ%kmﬁ‘]ﬁﬁﬁ@%%ﬂﬁ&rﬁﬁ&EEH%@*A}EE:F GO E S AT R ilﬂﬁ&ﬁ:ﬁﬁdllﬁﬁb‘fﬁ/\Tifﬂrﬁ%hzﬁﬁﬁﬁjﬁﬂ’] R AEIE SR BT RESRIBE~HITARTIALRME
&} Bo S AR A4 REIR MRS MR RIE. FAFELLAATE R I Z A RA 1~ R~ @ ZTRi AT St

BE, AENBRISENE. B RER -5*4379&11115&“?{? BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
lf)any kind regarding products, performance,

are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test
or other technical contents in this site. Also, We hereby state
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DIL.
(SN150)

S0 IR, MEFRBAKT. TEM. SRZGEEZMRK

Smart Base BEsE. BERFME. EK. BEREkSEE. E5RTHE

WLA6600 BSHMim, AR AT REBRMERHMESTR.

SHHE Contains phosphorus, fatty acid, antioxidant and de-mulsifiering 0.5 0.9 30

A agents. Contains no sulfur, chlorine, nor ZDDP. Possesses excellent - - - NA 1B <60 >135 61 200
Waylube anti-wear, anti-oxidant, anti-corrosion and oil-water separation 0.8 1.0 50

Additive %%% BBl E properties. Suitable for blending way lubricant, also can be used in
Package Light Clear Light formulations of hydraulic and gear oils.
Brown Yellow

i T Servo motor speed - P, 0.037141500 pm in 0.03s, P, 0.03%0i%1760 rpm in 0.03s.

BETIR 487 CLEANER CONCENTRATES
N " T
APPEARANCE = TYPICAL PROPERTIES

5% I 0 B
K% PRODUCT FEATURES [ | R

%EI'ITE 6. CZ)%%?HA%E DIL
(WATER) (WATER)

BEEPR I B RAUMARE R EISX BRI R AHIE, AR, BEFEE
TEBMRXRACERE. BEREETHRIARER T—EHERE
B, FEEHIFA. EMESBRERSRG TRANRER. =M

SmartClean LARER BH. ' .

SC100 Can remove cutting fluid residue and oil film on tools and mechinery parts, "
ZHEZR % with superior performance; yet not easily stain ferrous and yellow metals 1.0 1.0 10.0 10.0 Esi3
RGBT’ after cleaning. Leaves an anti-rust thin film on surface of workpieces and - - R R Non-
Multipurpose cutting tools after cleaning, have short-term rust-resistant property. Better 5.0 11 13.0 12.0 Sticky

Cleaner performance can be achieved when heated or under ultra-sound condition.

JEINE sz Product must be diluted prior ueage.
Amber  Light

Yellow Yellow

RERE, ALY, FAAERE SHERN: ITHEEREEE

SmartClean FrsEThEE. AAIRKIEDL, MREARE.

SC100PF Low foam and concentrated, contains no phosphate compound. Possesses .
B outstanding cleansing power, with rust preventive; workpieces have short- 1.0 1.0 10.0 10.0 I3

"T"éﬁ'ﬁ'ﬁ'ﬁ term rust-resistant protection after cleaning. Can be more outperforming . : - N Non-

Non-Phosphous

Containing z{/‘ag Water
Cleaner Conc. White ~ White

KB When cleaning is in warm water. 5.0 11 140 12.0  Sticky

EaREMEE. 9. BEMINET, EaFAGERFESE.
SmartClean HREBRSHKIE, WEERRGHE. E50CARFERAMREE.
SC400 Suitable for high pressure spray operations. Contains corrosion inhibitors for
RRIEEEG copper and aluminum; suitable for cleansing ferrous and yellow metals. Oil 1.0 1.0 10.0 10.0 THh
RGBT water separation is easy after cleaning, so convenient to remove oil sludge. - - - - Non-
Medium Alkaline Better performance can be achieved at temperature about 50°C . 5.0 11 13.0 12.0 Sticky
Cleaner Conc. ;{/‘F \;J;F'
ater ater
forPars  Whie  White
5B J1iMiRHIS ARSI AR ERR T B RAURER S T A5k BB V) H i A0
SmartClean . AIE FB— ﬂx,ﬁ?ﬁ?‘umﬁ FEpsH, THERRERD LM
___MSI%%)QM* BRI
= WL 25 Strong oil sludge and greasy dirt removal agent; can effectively remove u
V=il fluid residuals and oil films from tools and machinery parts. Can be used as 1;0 1;0 19'0 1(3'0 I\;E)*f_
High Alkaline general scouring agent in factory. Contains no rust preventive, rust prevention 50 11 14.0 123 Stick
Cleaner procedure on the workpiece is needed immediately after cleaning. ’ ' ’ ’ Y

Concentrate XBH kB
For Parts Water ~ Water

White ~ White
AR $raﬂ%?zfﬁﬁq}iﬁﬁ@.ﬁ'ﬁ'ﬁﬁfﬁi&EEH%‘E@*J{E%:Fraﬂﬁllmiﬁ%ﬁﬁmﬁﬁl irﬂﬁiﬁcﬁﬁdl]E‘JAYE/\"J&{ﬂFF’hAthﬁﬁ&TﬁE’]lﬂlllfﬁﬂ#l%}%vgﬂ BF R SRIBE~HIT AT L RME
&, H?kfl]Tﬁdx*Ul‘)ﬂﬂ'%ﬂﬁﬁﬂk B8 EFHREMKNNEIEQ RS E T et S, BL AN A RER MR R RE R RIE . FAZEM AR A A A RA 1~ Mk A~ AR AT it

AT R IIE, uﬁﬁiﬁdlﬁﬂﬁﬁ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRYISENE. K5, &ﬁ?k@ﬂ%mﬁﬁuﬁﬁcﬂ?iﬁ BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,

Disclaimer: Information provnded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)amcs or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lnwever Smart bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test

to determine the suitability of our products or Produc( information before use. Furthermore, we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve compames or from their sources.
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IMRIATIBE%T ECO-FRIENDLY SOLVENT-BASED CLEANERS

S1 3 APPEARANCE 4 RYH47 TYPICAL PROPERTIES

Fom oM
PRODUCT FEATURES

RE, EEHBRSERT, Wil BERECHIEVEENAREN. TEENHRRIEKDEE
Eﬁ?ﬁ’]lﬁlnlﬂiﬁb’ ;rzt}"'ﬂ‘:)glﬁ'ljl @Fﬁ:l:um%v l,v.lﬂ E“ﬁ'ﬁ: I#HE%IHJEIZo an:f‘:?*
MEATFRE, MM AF N A B A A .

SmartClean Light color, low odor hydrocarbon-based solvent with strong solvating power on oils, greases, and
I,VICIO;Z,? other organic debris; that will leave dry surface after operation. Good cleansing on major ferrous and (.75 -
E:Fi nonferrous materials without causing corrosive defect. Cleansing can be effected by spraying, dipping, - ;Fl;%l?al >60
B brushing or swabbing. As the contaminants will be solvated in the product, continuous flush with fresh (78 0 >'°
Fast Dry solvent is needed for more effective cleansing result.
Cleaner
HRUER
Clear
Transparent
RE. RIREMEERT: sERABRESERENSE. BB. 15, BEREMENE; TRE
M, THETRER. %:F_*-.!W%ﬁ AAFHMNES%ES, Tzf‘iﬁg’iﬁ"ﬁ'ﬁ EATHE,
=i, Rk, SHREFEXEIZ. BFEERYKRBTERT, AMHFRAFFEPEUNEETY
SarClean HE R . , , |
MC2100 Low odor, light color synthetic e.ster-based solvent w1th.strong cleanlpg power to remove oil, grease,
P asphalt, wax and tar on contaminated surfaces; no residue left behind and no drying procedure is .96 &
sy necessary. Readily biodegradable. Can be applied on both metal and non-metals alloys without Slnf,r}gg >80
ASAS corrosive defect. Cleansing process can be effected by spraying, dipping, brushing or swabbing. As the 0. 98 <4%
Fast Dry contaminants will be solvated in the product, continuous flush with fresh solvent is needed for more
Cleaner effective cleansing result.
,ﬁlﬁlﬁﬂﬂ
Clear
Transparent

iHE A% EQUIPMENT OIL PACKAGES

5h 3% APPEARANCE g EY £ 4= TYPICAL PROPERTIES
M3K1RE

o 1l
oM B M suucﬁsm)
TREAT

PRODUCT FEATURES RITES

%

TE s iR sHZDDP). BMRIITEMS: &t
HIEKIT A REEEREG. SIEEERIF. AISTREA

Sn|1_|ag(2 Ii%gse B ERLHIER: AEIEREI60CALE.
I Contains no Zinc Dialkyl Dithiophosphate (ZDDP). With
}A@EE superior anti-wear components; can effectively extend shelf 0.5 09 55 17 >
HESTH life of vane and piston pumps. Good filtering property. Can - - - - 1B <45 5, 88 230
Anitwear be blended with different groups of base stock; blending 1.0 1.0 130 20
Hydraulic temperature is better at 60°C.
Oil Package B HlE
Clear ClearPale
Yellow  Yellow
SWBH: FREREER. AERH IR R
TR TSR, FRifEES. BEMREILIEERF.
Smart Base oIS BE .
G5310 Contains sulfur and phosphorus; with EP and anti-wear 08 08 8 15 20
51%@%"@%@ properties. Can blend industrial gear oils with superior d d >
S S performance and wide applicationscope. Product with high - - - - 1B - 60 94 200
Mulnﬁmcthrllal pressure resistance. Good anti-corrosive and demulsification 1.0 10 15 19 30
Gear Oi properties. Not easy to corrode non-ferrous metal parts.

Package  ssayas
Clear Clear
Yellow  Yellow

{5l IR 1A% EE Servo motor speed - Py: 0.03F5151500 tpm in 0.03s, P, 0.03F53%1760 rpm in 0.03s.

FAM: $ﬁﬂﬁkfﬁﬁgﬁﬁﬁ@%ﬁ'ﬁﬁfﬁi&EEH%‘;@*%E%:FHﬂ%ﬂ&iﬁ%ﬁﬁ“’ﬁﬁl iF’P’HﬁE’cﬁﬁdl]E‘JAVE/\"HMﬂFﬁwAthﬁﬁ&TﬁE’]Elhfﬁﬂl#l%}%vaﬂ BT~ RRSRIBE ~ BT hR L RME
&, ARNTEEHLATENERRR, B8, & 0 REMRINAEARL TR~ &} Bo S AR A4 REIR MRS MR RIE. FAFELLAATE R I Z A RA 1~ R~ @ ZTRi AT St
AT R IIE, uﬁﬁiﬁz1|]%;z1ﬁﬁ’]ﬁﬁﬁ£ﬂz€Aﬁﬁ BE, AENBRYISENE. K5, Ziﬁ?kvgﬂ%mﬁﬁuﬁﬁcﬁl‘ii BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE

KNESHRIRE IR, FFILAERR,

Disclaimer: Information provnded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comganlcs or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lnwever Smart bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test

pplica
to determine the suitability of our products or Produc( fi before use. Furth , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve compames or from their sources.
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HERMF OTHER ADDITIVES

S IR U
APPEARANCE iy TYPICAL PROPERTIES
A& -

T om OO SUGGESTED
I PRODUCT FEATURES TREAT
DIL. (SN150) %

PR ITEY, (ERFEXRER. IENATEISENHE.
RLEVHRER 7T . BB S V) H i AR 2t R A S SR B LLH BR S Tk A BR

T Bh. BIUEMIEAE, RIS AERBRIEA.
CC8180 High viscosity fatty acid derivative, used as chlorine scavenger. Mainly used 05 0.9 140

SEEk in formulations of high-chlorine cutting and forming oils. Can react with - - - NA  >260
Chlorine free chlorine in the cutting oil system to eliminate rust threat from chlorine. 20 1.0 180

Scavenger i SEpk® With anti-corrosion property, so finished products can be used as rust

Clear  Clear Light inhibitor.
Yellow Yellow

EETR, 5. ANESBRHEANE. ATSERES. HELS
Bk, FENEAMRKE, TRESAREN TRRREE.
B, ERERSBHERERORMBERSNNE, SEET

SmartSed %ﬁﬁia BETFREFETMAZ. ESIPBCEMETLER, JRE
ﬁ?’éiﬁ?;ﬁ Cationic types, contains chlorine. Possesses metal sedimentary properties.
TLRES Specially designed for synthetic coolant formulations. Can chelate metal 0.5 11 120
Metal powders for settlement to bottom of fluid tank; so can keep the coolant clean - - - NA NA
Debris and clear, and so extend replenishment cycle. Possesses defoaming property, 15 12 180
Sedimenting can avoid lowering of coolant performance, or shortening of tool life, due
Additive to metal powders wrapped by the foam form. Help to lower treatment of

jEEE  j5Euk®E  biocide in formulations. Can be used together with IPBC type fungicide with
Clear  Clear Light significant effect.
Yellow Yellow

BAFEEAMENA, TATHIEESS TR, ELTUR
o EMEDON0 ) THELANSEREORE AT
SHOFIRE, BRASKD SR BRI RNE, SRR

MistQuer %ﬁ*ﬂkﬂulﬁfﬁﬁ?%ﬂ@?ﬁlﬁl 2
M1000 High molecular weight polymeric additive, can be used to prevent the 0.001  0.900 3000
Jn formation of very fine droplets, so can reduce mist. Low treat rate (like 10 - - NA - >170
iﬁﬁﬂﬂﬁu ppm); can effectively increase the tackiness of metal working fluids, leading 9,002  0.930 5000
Antl.-.Fog to the extended average diameter of the mist droplets. Larger particles can
Additives reduce the quantity of particles formed in air, also leading to the reduced
'ﬁ’"ﬁligrﬂﬁ NA area scope that the particles will fall from the point of operation process.
Transparent

JKBMEEO/POHRER L TRY), A RE BN TREREKA, M
EMIERACRMEBREE. BRLEHIES FREEET,
BERIFHIER. F8UERE, HAIEKEFRRBEHETER. RE\ET

MistQuer RMESHE, EWEETIEN3-8%.
WE(;;(_)O Water soluble EO/PO block co-polymer, can reduce the surface tension of 3 1.000 2000
. e metal working fluids, so can reduce the mist from fluid splash and foaming. - - NA - >220
;%37)[]%'] Belong to low-foaming non-ionic surfactant, possesses good wetting and 8 1.100 3000
Anti-Fog dispersing characteristics, and also can act as defoamer in water-based
Additives == systems. Recommended dosage is 3-8% based on different formulation
Milky NA recipes.
White
FAM: $gﬂﬁkfﬁagﬁﬁﬁ@%ﬁ%&fﬁi&EEH%@#QEE:Frﬂﬂ%ﬂmiﬁ%ﬁﬁ“’ﬁﬁl ilﬂﬁ&ﬁzfjﬁzﬂ]E‘JAVE/\j&{ﬂrﬁ%ﬁzEﬁﬁ&jﬁm R AEIE SR BT RESRIBE~HITARTIALRME
&, ARNTEEHLATENERRR, B8, & 0 REMRINAEARL TR~ &} Bo S AR A4 REIR MRS MR RIE. FAFELLAATE R I Z A RA 1~ R~ @ ZTRi AT St

AT R IIE, uﬁﬁiﬁdlﬁﬂﬁﬁ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRYISENE. K5, Ziﬁ?kvgﬂ%mﬁﬁuﬁﬁcﬂ?iﬁ BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,

Disclaimer: Information provnded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lnwever Smart bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, n¥ any kind regarding products, performance,

pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or Produc( formation before use. Furth , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve compames or from their sources.
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4iimfd 53551 NEAT OIL FORMULATION GUIDES

SN150 93 SN150 93 SN150 93 SN150 75 SN150 83
CP52 7 TPS20 7 spp7900 7 SD361 8 SPB 4
SB2518 13 SB2518 9
SBC2040 4 SBC2040 4

Py 66 g 100 s 135 Ps 94 Pg 100
®s 315 25 250 ®s 315 P 620 P 500
SN150 92 SN150 71 SN150 77 SN150 75 SN150 93
SB2516 4 SD361 8 SLV6150 20 SPB 8 SB2517 7
SBC2040 4 SB2516 17 SPP6800 3 SB2517N 13

SBC2040 4 SBC2040 4
g 88 P 107 Ps 143 P 107 Ps 94
Py 500 Py 620 s 250 RS 620 5 315
SN150 83 SN150 93 SN150 80 SN150 93 SN150 95
SPB 4 TPS32 7 SB1110 16 SB1120 7 SB2916 5
SB2517 9 SBC2040 4
SBC2040 4
BN 94 BN 100 BN 135 B 100 BE 82
5 500 s 400 2 315 2 250 2 315
SN150 80 SN150 85 SN150 95 SN150 83 SN150 76
SPB 7 SPB 7 SB3517 5 SPB 5 SPB 8
SLV6150 1 SB1238 4 SB1238 4 SB1238 8
SB1120 1 SBC2040 4 SB1310LV 2 SBC2040 8
SB1217 9 P52 6
SBR3340 2
BN 100 BN 100 BN 88 5 76 5 114
Py 500 P 500 P 315 P 400 RN 620
SN150 93 SN150 71 SN150 93
SB1238 7 SB1217 15 SB1217 7

SB1238 5

CP52 8

SMARTACH 0.6
BN 88 BN 88 BN 94
R 315 2 500 2 315

|:| %E, AMIEEERE %E, AUmIBeER Ee, ymIatsR EE, fanIsesR
Light color, can process yellow metals Light color, cannot process yellow metals Black color, can process yellow metals Light color, cannot process yellow metals

HERRDIAEEE Servo motor speed - Ppg: 003011500 rpm in 0.03s, Py: 0.03%3%1760 rpm in 0.03s.

GIARR: Zkr“-ﬂ%kﬁﬂ‘)ﬁﬁﬁ@ﬁ%ﬂﬁ&l‘ﬁi&EEE%‘;@ﬂEE:Fﬁﬂ%ﬂmii%ﬁﬁ“’ﬁﬁl iF’P’HﬁL‘cﬁﬁzﬂ]E‘JAYE/\"HM#FFhAthﬁﬁ&TﬁE’]ﬂﬂﬁ?ﬂ&ﬁ}éﬁﬂ BT~ RRSRIBE ~ BT hR L RME
&, BRMNFEEEFINAFEMERRR; B EFEREMEINEEL TR MR F G~ RmETR Bo 7 AR 45 REIR MRS R MR RIE. FAFELLAATAZR A F A RA 1~ s/~ @ ZTRt AT S it
AT R IIE, uﬁﬁiﬁzﬂﬁﬂﬂﬁ’lﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRYISENE. K5, zuﬁm@ﬂ%mﬁﬁuﬁ&m@ BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILAERR,

Disclaimer: Information prov:ded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oll companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update. 1’lowever Sman bll pani f: or any of our or suppliers mal?e no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,

and app are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or product information before use. Furth , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecllve compames or from their sources.
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BHEmit THRLD
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|

Z{kmBEc /5 FORMULATION FOR SOLUBLE OIL

Bt A& 32 FORMULATION SKELETON

%
EZE /15 Main Roles Fi43 Ingredients sanSol
S02991
W49 Mineral Oil 79.00
{787 Lubricant = ZER% Triethanolamine 0.48
SmartLub 3699 (AIZL{k=#BHEFLLES Emulsifiable TMP Ester) 0.31
SmartLub 3250 (= F A EEELAZ Diisopropanolamide) 4.10
Smart Base S1215C (i FA ZLFL{L B8 Universal Emulsifier Package) 5.00
ZL{k 57 Emulsifier Smart AOA (Eh41;HES Animal Based Oleic Acid) 2.90
SmartLub 3350 (C16-C18RERAEZSE & Z M Fatty alcohol alkoxylate) 0.69
E]# Span 80 (LLIFLEZET B2 HERER sorbitan oleate, ZLILFI emulsifier) 2.72
. Smart Base RP3393 (FiE&ES ZYFh #5771 Borate Ester Based Rust Preventive) 0.86
FA#E 7 Rust Preventative
Smart Base RP9090 (¥ &2k F5$5 8 &7 Carboxylate salt package) 111
JEHHNFIFI Corrosion Inhibitor I = FM Benzotriazole 0.03
HLEEF Anti-wear Additive SmartPhos P7800 (FERES Phosphate Ester) 1.16
f8&71 Coupling Agent Hexasol (ZFHEE-2,4]% ZE& 2-Methyl-2,4-pentanediol) 0.14
REEEF SmartCide BK983 & & &7l Formaldehyde Containing Compound 0.44
Biocide package Dicyclohexylamine (Z3 2 B% Dicyclohexylamine, DCHA) 0.41
pHFRZEF Stabilizer Synergex 0.14
JHiB ] Defoamer FoamQuer 8617 0.05
#7237 Couple/Diluent 7K Water 0.46
B3t Total 100.0
M E Test Items MM 25 R Test Results i 77 3% Test Methods
53 Appearance 7EEIE Clear Yellow B Visual
pH (10% ##&E Dilution) 8.36 pH it Meter
1548 Refractometer Reading (10% # %% Dilution) 9.6 3kt Refractometer
iH IR 58 Defoaming Test (10 4348 MIN <2mlL) & 1& Pass GB/T6144
$RFE hiXB& Copper Corrosion Test 55+2°C* AZE Grade A GB/T6144
%875 141X 38 Aluminum Corrosion Test 55%+2°C* A% Grade A GB/T6144
£ FERBAEIR I8 Monolithic Anti-rust Test 35+2°C, 24 /|\fthr A% Grade A GB/T6144
EEBE Wear Scar 1500 rpm, 30 kg, 30 min, mm 0.560 M EKHL 4-Ball Wear Machine
$6 7L Drilling Testing * 82 HIEHUR CNC

581X 58 Microtap Test ® 135 (5%), 130 (10%)
1. 4212 4 /Nifsoaked thoroughly for 4 hr 2. 157Kl V35 4L %L average no. of hole drilled in 15 tests
3. TTT System G8, #1/ii Material: 3.4365M4F, #%i#Speed:1500 rpm, %% Depth 8mm, H¢ K4 H 1% Max.Output Torque 400Ncm

IR Krzfﬂ:hizfﬁa’)Fﬁﬁ@#ﬁ%‘}ﬁ%&Vﬁ%ﬁi&EEE%"E@HEE:FFH%U;E&E%HTEE'ﬁﬁl %FﬁﬂiﬁiﬁﬁzﬂL?[@A{’E/\Tﬂﬂl‘ﬁlAthEﬁ%&TﬁE’]Eﬂiﬁﬂ&ﬁ%#ﬂ Ba:FFouZAfrE})EiF‘F’HTh&’ﬁ%&%ﬁ'ﬁE

TR BIE,
ENRSHE KRN ER, #‘-’f&l:ruﬂﬁ

Disclaimer: Information provldcd by this booklet includi ifi ions and f
correct and rellable at the ume of writing and data update. quwever Smart bll
d& I

are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)ames or suppliers, which are believed to be
I or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
n are beyond our control, or products will be modified by action of manufacturers or due to chan«Ere in markel environments. Users are herewith expressively requested to conduct test
to determine lhe suitability of our products or product information before use. Furthermore, we regret that we cannot be responsible for in forming any changes in sp ions, or other technical contents in this site. Also, We hereby state
that all product trademarks other (ﬁan Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respective companies, or from their sources.

ASTM D5619-00 (2011)
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MELi®EE S FORMULATION FOR MICRO-EMULSIONS

fi 5B 22 FORMULATION SKELETON

%
FZEIf15E Main Roles FX 43 Ingredients sanSol  SanSol
ME2992 ME2993
SN150 41.9 37.2
{87871 Lubricant SmartLub 6280 (EZFiiHIAE FFEREE & &7 Castor Oil Fatty Ester) 4.2 -
Smart HMPE 9320 (5% 72 &8 High Mwt. Polyester) 73 6.5
Surfaline OC5 C16-C18 (ke EE2(5EO) Oleocetyl Alcohol (5EQ)) (ARKEMA) 6.3 10.2
SmartLub 3250 (= F A EEELPZ Diisopropanolamide) - 3.7
ZL{L5 Emulsifier
SmartLub 3260 (Z /R g FABRER Ditallate Ester) - 4.7
Smart DTO (%18 % /Rifl Distalled Tall Oil) 5.2 1.9
Smart Base RP9390 (FEREEZL & R 57 Synthetic Borate Ester Based Inhibitor) 4.2 -
F5#577 Rust Preventative Smart Base RP9490 (F s 2L Fh #5 FA S & & 71 Phosphate Ester Based Corrosion Inhibitor) 1.0 -
Smart Base RP9690 (Rl E& T /55511818 & &7 Borate Ester Based Corrosion Inhibitor) 0.5 4.7
HLEEF Anti-wear Additive SmartPhos P7800 (#E&fE Phosphate Ester) 5.2 0.9
Hexasol (ZF%-24J% ZE2 2-Methyl-2,4-pentanediol) 1.0 -
&7 Coupling Agent
5 FB Isononanoic Acid 0.5 0.5
REE &7 Biocide package SmartCide BK983 H £ & &7 Formaldehyde Containing Compound 1.0 1.9
pHERE 7 Stabilizer Synergex LA ($5#h% Specialty Amine) (EASTMAN) 3.1 -
iHiB% Defoamer FoamQuer 4172 0.05 0.05
B &/# & Coupling/Diluent 7K Water 18.55 27.75
Eit Total 100.00  100.00
M 25 R Test Results
ML E Test Items 1M 75 7% Test Methods
SanSol S2992 SanSol S2993
5P Appearance Cléi%ﬁow Clz:’r;%éﬁow Bl Visual
pH (5% #% %% Dilution) 9.23 9.16 pH it Meter
T IEi% % Refractometer Reading (5% #%%E Dilution) 4.4 4.4 #¥tit Refractometer
iHEIR I8 Defoaming Test (10 43 $H MIN <2mL) 1% Pass &1& Pass GB/T6144
$f /& 01X 3& Copper Corrosion Test 55+ 2°C! A% Grade A A Grade A GB/T6144
$B/Z 143X B8 Aluminum Corrosion Test 55%+2°C* AZ Grade A AZ Grade A GB/T6144
8 R 8RB 951X 3 Monolithic Anti-rust Test 35%2°C, 24 /|\Ethr A% Grade A A% Grade A GB/T6144
EELE Wear Scar 1500 rpm, 30 kg, 30 min, mm 0.560 0.560 PO Ek#1 4-Ball Wear Machine
$HFLAK Drilling Testing ® NA NA HIEHUR CNC
463X 38 Microtap Test * 139.1 (5%) 144.7 (5%) ASTM D5619-00 (2011)

1. £i% 4 /\Ffsoaked thoroughly for 4 hr 2. 15K FE5FLEL average no. of hole drilled in 15 tests
3. TTT System GS8, #4 /&t Material: 3.4365M4F, %% ¥Speed 1500 rpm, REDepth 8mm, £ K4 tH %8 Max.Output Torque 400Ncm

GHEER: ABNBRHNAEOEARENARESFANEETANRENENNEY, EEBREMRNNSELRRENH AN ZEHETROMILREEN. BT ~RASREEHITHRTIALRME
%, BRMNTERSINBREMERRR; BH#. £-FREFMRNNEE [} h S AXL BLA AR AL RER MBI MR RIE. RAELAMERBZERRN R~ @RI
TR RIIE, UMERMNBEHROFERNETAM. BE, AENBRIISENE. B5. REAEHSNANBEMNEE, BABITEM. AERBRENTETEEN. SERNEEAN~REIE, ARTHE
KNESHRIRE IR, FFILERR,

Disclaimer: Information prov1dcd by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated com¥ames or suppliers, which are believed to be
correct and rellable at the ume of writing and data update. quwever Smart bll I f: or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
di li are beyond our control, or products will be modified by action of manufacturers or due to chanﬁe in markel environments. Users are herewith expressively requested to conduct test

n
to determine lhe suitability of our ﬁmducts or product information before use. Furthermore, we regret that we cannot be responsible for in forming any changes in sp ions, or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respective companies, or from their sources.
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®
FEM&ZBLA FORMULATION FOR SEMI-SYNTHETIC FLUID

A& 32 FORMULATION SKELETON
FETIBE Main Roles

#4038 Mineral Qil
SN150

;#7185 Lubricant = ZEEB% Triethanolamine

X 4) Ingredients

SmartLub 6280 (B Rk As FEREE & 57 Castor Oil Fatty Ester)
Smart HMPE 9320 (&% F 2 & 88 High Mwt. Polyester Ester)
Surfaline OC5 C16-C18 (ktEEZ(5EO) Oleocetyl Alcohol (5EO)) (ARKEMA)

SmartLub 3250 (=5
ZL1LF Emulsifier
Smart DTO (%
Smart AOA (if1& Oleic Acid)

Smart Base RP9830 (FRERELFFFEE &7
Carboxylate Based Rust Inhibitor Package)
il

Rust Preventative Phosphate Ester Based Corrosion Inhibitor)

Smart Base RP9490 (B ERER ZL AR /E B & 7

Smart Base RP9690 (FiE& s B 51818 5 & 7

Borate Ester Based Corrosion Inhibitor)

S AEEBLAR Diisopropanolamide)
SmartLub 3260 (/R A8 BFEREE Ditallate Ester)
FKIB 2 /Rif Distalled Tall Oil)

. ; » SmartPhos P7800 (B§E2HE Phosphate Ester)

T EEF Anti-wear Additive =

SmartPhos P7900 (B;E2HEE Phosphate Ester)

~ , Hexasol (= FBE-2,4]%X —E2 2-Methyl-2,4-pentanediol)

P Coupling Agent 5 FE& Isononanoic Acid

SmartCide BK983 & & &7l Formaldehyde Containing Compound
A E S S SmartCide MBM (£ B £ WG ik N,N'-methylene bismorpholine, MBM)
Biocide package

Dicyclohexylamine (—¥f 2 BZ Dicyclohexylamine, DCHA)
oHAEE ] Stabilizer Synergex LA (1% Specialty Amine) (EASTMAN)

Synergex T (EASTMAN)
iH 87 Defoamer FoamQuer 9968
8 5/# &5 Coupling/Diluent 7K Water
21t Total

25 R Test Results
#B B Test ltems SanCut SanCut SanCut
EP3998 EP3692 EP3693
B BEES

5h3L Appearance Clelaﬁr%e%ow Clelaﬁr%jow Clé:lr;%e%:ow
pH (5% # 2 Dilution) 8.62 8.8 9.3
T Ei%E% Refractometer Reading (5% #%% & Dilution) 5.6 3.6 3
iHEIR I8 Defoaming Test (10 43 $H MIN <2mL) 1% Pass &1& Pass A 1% Pass
A/ hiX 3% Copper Corrosion Test 55+ 2°C! AZ% Grade A A% Grade A A% Grade A
$RJE 143X 38 Aluminum Corrosion Test 55%=2°C* A% Grade A AZ Grade A AZ; Grade A
2 BB BIRBE Monolithic Anti-rust Test 3522°C, 24 /]Mithr AZ Grade A AZ Grade A A% Grade A
EELE Wear Scar 1500 rpm, 30 kg, 30 min, mm 0.560 0.560 0.560
$H 7L Drilling Testing > 82 NA NA
H3EiR 38 Microtap Test ® 148 (5%), 126 (10%) 144.8 (5%) 136 (5%)

1. £i% 4 /)\Fsoaked thoroughly for 4 hr

2. 15 F 156 FLEL average no. of hole drilled in 15 tests

3. TTT System G8, #1 B Material: 3.4365M4F, &% Speed:1500 rpm, #REDepth 8mm, F A4 tH #1%8 Max.Output Torque 400Ncm
GHE: AR BIRHANE SRR KA KBS F AN BT BRI E S AT R e ;:“ﬁ&‘{ﬁﬁ?tﬂ]a@N’E/\TMﬁFﬁwAhEEﬁ%&TﬁE’]whﬁ%u&ﬁ%#ﬂ ATF~RISRBEHITHALTHLRME

B, BRNTRESNMAREMERRR; BH. £ REMRNOEE
1T R E,
K ARSHEKIRNEIR, FHLAER.

Disclaimer: Information prov1dcd by this booklet i

s ions and f

n
to determine lhe suitability of our Kmducts or product information before use. Flmllermore we regret that we cannot be responsibl

for informing

any changes in sp

that all product trademarks other ¢

an Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respective companies, or from their sources.

SanCut
EP3691

4.48
6.71
5.97

4.48
11.19
6.26

9319

2.24

4.48
1.49
0.24
1.56
1.49
0.02
40.00
100.00

%

SanCut  SanCut
EP3692 EP3693
16.7 15.4

5.0 -
8.3 7.7
5.0 4.6

- 4.6

- 4.6
10 -

- 3.1
1.7 -
6.7 9.2

- 1.5
6.7 -
1.7 -
1.7 3.1
5.0 -
1.7 -

0.05 0.05
29.75 46.15
100.00 100.00

i 77 3% Test Methods

Bl Visual

pH it Meter

1t Refractometer

GB/T6144
GB/T6144
GB/T6144
GB/T6144

PU3KR 41 4-Ball Wear Machine

HIEHLR CNC

ASTM D5619-00 (2011)

[} . ELAH AR LS REIR ARG R RO RIE . A ZEE RARHEESK A & {8 0 3l 7= s s = S PRl AT S i
UMERMNBEROFAERREEAM. BE, ARENBRIIGENE, BF. RRAENFNANAENEE, BTBITEMN. AEHBRENTETBHN. SIEHARENKN~ R,

ARTHE

di are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated com¥ames or suppliers, which are believed to be
correct and rellable at the ume of writing and data update. :However Sman bl[ companies, manufacturers or any of our collaborated companies or suppliers make no warranty or responsibility, express or implied, of
di li

any kind regarding products, performance,
are beyond our control, or products will be modified by action of manufacturers or due to chanﬁe in markel environmet

nts, Users are herewith expressively requested to conduct test
or other technical contents in this site. Also, We hereby state
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28 BEELA FORMULATIONS FOR FULLY SYNTHETIC FLUID

i 5B 22 FORMULATION SKELETON

0,
F E 1188 Main Roles M4 Ingredients San/gyn
SA6991

iiEi& 7 Lubricant = ZEE /% Triethanolamine 6.00
FL{L 5 Emulsifier Smart Base AW2185  Giilig/HLE 1587 Lubricity / Anti-wear Improver) 26.00
F5#577 Rust Preventative Smart Base RP9830 (&L FL$EE &7 Carboxylate salt package) 16.00
JLBEF Sinking Agent SmartSed 8958 SmartSed (& J&#3 KT %7 Metal Debris Sedimenting Additive) 0.50

Hexasol (ZFEE-2,4]% ZES 2-Methyl-2,4-pentanediol) 2.50
&7 Coupling Agent

5 F B Isononanoic acid 2.40
SREF Biocide SmartCide BK983 RIS &7 3.50
RGTREF pH Stabilizer Synergex (EASTMAN) 0.60
iH 87 Defoamer FoamQuer 9936 0.01
B E/HFER Coupling/Diluent %k 42.50
Bt Total 100.00

M E Test Items M £5 R Test Results ¥l 77 i% Test Methods

5M Appearance 7EREE Clear Yellow B Visual
pH (10% #%FEE Dilution) 8.13 pH it Meter
#3128 Refractometer Reading (10% # %2 Dilution) 5.2 33kt Refractometer
il i3 Defoaming Test (10 43§18 MIN <2mL) & 1% Pass GB/T6144
& i3 Copper Corrosion Test 55+2°C* A% Grade A GB/T6144
$RJE iR 88 Aluminum Corrosion Test 55+2°C" AZ Grade A GB/T6144
B kBRI I8 Monolithic Anti-rust Test 3532°C, 24 /INEthr A% Grade A GB/T6144
EEHE Wear Scar 1500 rpm, 30 kg, 30 min, mm 0.560 M ERHL 4-Ball Wear Machine
$6 7L Drilling Testing > 82 HI=HLAR CNC
H%EiX38 Microtap Test ® 157 (5%), 132 (10%) ASTM D5619-00 (2011)

1. 42¥% 4 /Iifsoaked thoroughly for 4 hr 2. 15Kl 218 7L average no. of hole drilled in 15 tests
3. TTT System G8, #4/ii Material: 3.4365M4F, #%i#Speed:1500 rpm, J&JEDepth 8mm, % K H H1%5 Max.Output Torque 400Ncm

FAM: Kﬁﬂﬁkfﬁﬁgﬁﬁﬁﬁiﬁiﬂ*%&l*ﬁ%&EEE%@HEE:FHﬂ*ﬂ&iﬁ%ﬁﬁmﬁﬁl R E'cﬁﬁzﬂ]E@Af’ﬁ/\—J&#FF’iwAthﬁ%&TﬁE’]EIILK%MSI%E@H BT~ RRSRIBE ~ BT hR L RME
&, ARATERSINARENERRL; B8, | 3 &} \ FeA R A RFR MRS R R RIE. AL ARTHER F & (E M A1/ fsk /= & J Rl et
AT R IIE, uﬁﬁiﬁzﬂ]?ﬂﬁﬁ’]ﬁﬁﬁgﬂzﬁ‘ﬁﬁ BE, AENBRYISENE. K5, &ﬁﬁ-ﬁﬂ%mﬁﬁuﬁﬁﬁgﬁ BASBTEM. AZERBREEOTETBEN. SERNEEAN~REE, ARTHE
KNESHRIRE IR, FFILERR,

Disclaimer: Information prov1dcd by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the ume of writing and data update quwever Smart bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, olf) any kind regarding products, performance,

are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan«Ere in market environments. Users are herewith expressively requested to conduct test
to determine (he suitability of our Emducts or Eroduc( information before use. Furthermore, we regret that we cannot be le for any changes in sp ions, or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respective companics, or from their sources.
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Smart Oil & Chemical Ltd.

Mk B EEE R NS B E57-595 718 Tl 614605
Add: Flat 605, 6/F, Leader Ind. Centre, 57-59 Au Pui Wan Street, Fotan, N.T., Hong Kong, China
Tel: (852) 2887 5466 E-mail: marketing@smart-oil.com Website: www.smart-oil.com

FE: BE(EER)ABRXRERAR

Subsidiary: Smart (QingYuan) Lubrication Technologies Co., Ltd.

itk PEFETREHREEFTZEFTUEHRTHARSFIIKIE2S

Add: 12 Hanhe Avenue, New Materials Park A, Qingyuan Huagiao Industrial Park, Donghua,
Yingde, Qingyuan, China.

H 4% Postcode: 513058

FOR: BRI TES (L5 GRAH

Subsidiary: Smart Qil & Chemical Trading (Shanghai) Ltd.

utik: PE EETHIERHT X R 19885 ERKE506%E

Add: Room 506, Huanan Mansion, 1988 Dongfang Road, Pudong, Shanghai, China
M4 Postcode: 200125  Tel: (021) 6109 6170

SR R RS ERAF

Distributor: Shenzhen Smart Enterprise Ltd.

itk PERYI T EL R @A EERELXERESLERAEIE

Add: 3E Laifu Mansion, Fuyong Station, Jufu Community District, Fuyong Jiedao, Baoan,
Shenzhen, China.

M4 Postcode: 518103 Tel: (0755) 2732 2293
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