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Development of Synthetic Ester Based Rolling Oil for Tin Gauge Cold Rolling
Shuichi Iwapon, Yoshiyuki Morita, Fumio Gaxunart and Muneyasu Tokunaca

Synopsis :

In case when a tin gauge sheet steel is rolled with higher speed than 6000fpm, the rolling oil is usually composed of

natural fatty oils such like beef tallow or palm oil with good lubricity and high oil film strength. Since these oils have

a high pour point, their mixture with iron fines forms a scum which is difficult to remove and accumulates around the

mill housing. Furthermore, this scumn must be a nuisance of poor working environment leading to high risk of fire.
This paper is concerning with design and development of synthetic ester based rolling oil suitable to tin gauge cold

rolling.

Considering that the tin gauge rolling oil needs the optimal viscosity characteristics and molecular structure, a new
oil was designed to have a combination of trimethyrol-propane and fatty acid mainly consisting of Ci..

As the new oil has a lower pour point, low deterioration rate and fine lubricity, the scum accumulation is reduced and -
the working environment is improved withtout loss of high oil film strength.
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- | Diameter of WR : 150mmg¢
Rolling speed  : 13mpm

- | Reduction 1 40% -

'S {1 | Test piece $1.0x20X30mm| -

A+ spec :

i+ | Coolant concentration: 3%

" | Coolant temperature : 50°C
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Fig. 1. Correlation between viscosity and lubricity.
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Fig. 2. The effect of viscosity of hindered ester on
oil film thickness.
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Fig. 3. Correlation between Viscbsity/viscosity index and rolling force.
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Table 1. Specification of TCM in NKK Keihin

Works.
Item Specification
Form #1~4STD:4Hi, #5STD:6Hi
Max. speed 2100mpm
Diameter of WR | %1~4STD:4 542~ 630X 1422, £55TD: ¢ 405~445X 1422
Thickness ent/del | 1.6~4.0/0.15~1.60mm
Width 600~1305mm
Coolant system |Recirculation

Table 2. Composition of rolling oil applied for on-
line test.

Ondiary 0| Test oil A| Test oil B| Test of €

Beef tallow [e)

High viscosity ester O] O
Middle viscosity ester O |0
Low viscosity ester O
Saponification value(mgKOH/g) | 185 | 185 | 190 | 194
Acid. value(mgKOH/g) 1Ml 15) 1| 22
Viscosity (cSt at 40°C) 45 | 75| 47| 45
Viscosity index 174 | 146 | 165 | 166
Pour point 25 0 |-2.5 0
Emulsifier(%) 3.2 /4.0 3.6/ 3.6
Qiliness improver 4.0 | 5.0 4.0 5.0
Extreme-pressure additive | 8.0 | 2.0 | 3.0 | 2.0
Oxidation inhibitor 2.0 1.0]2.0]1.2

47

BRTR T EN—2 b LIRS HGHEEHOMSE 223 Il

W B A EBRERMA O Y F > 210, PERMMED 4 2R
MERBRAERF O NS & 5142, FFALA S kil o
FULIRREDTR 6 15 & S W EEFAE L 12,

4. REIRE(CHTDEERD eI

41 FEEHERE

RIETHA LI 3EORIMEHY, HEWORY 5 FROM
KM (<0.21lmm, T4, SPB)DEZEIZft L, FHEEE
EEREIEIEC 30 5 BEBIS LEERBORARIIZO -
T, PERMOER L L 72,

RIMATHE, P EEER I TF v XY 7D ERKL,
1500mpm Bl EOEREHE #ZR T 53, BHHICRRBR 2L
YoEr2BLrolcicd, TEFMMEDMED» G H LI,
—FHRIMB L RBCIE, RRDFNE L RIEDEEEETH 5
1700mpmBPl L ##EK T 5 2 L 3T 5203, EBIZ T,
PRL—bRZIYFHVRELGCMEMICZHD Y, Z2DHE
ELTHERIPHRMBCE Y b R PEEENH o ERLE o
72 RBCOBAWE, Fv XV V27, e —bR259FLE
DT NEIFEERD 6T, EIEEEOZERRIZHERIH
RIS EOB#EE R L2 Fig. 6 BEBRP a2
MOEEEEDFME LR L TRLICLDTH 3,

4.2 EEHFRHBEA~DRE

Fig. 7 1%, BRI B OIEERNI~ D 2 & L HEFE R, SR
IWERBOFHER, & CHEERREREMZLRLICLDTH
3,

FEAERSER~D R & 2 OHEFER L, HBREp &2 17
AR bz THEERAECHMRZ B Y T, 20OE@EE
P& LICHEMOER LS 2HIE L THRE L, HED
DFETIZ, fEkil>RBEB>RMCOMEE 2> Tw 525,
&5 2 RMWB, CRIZPERMOEFLTLER Y, 898
HFEVELLTC2, L L, REBOBACRKTOER
BEVHBEBCCRRTELLZCOWERETH 5,

JERE 3 NICERRER T ~ D5y & gk D FHERIL, RIMB,
CHfeskiic k=T L Tx b, H o RBCTIRREIC
LGRS LG Tz,

BRI b O PR E BAY 1, RIBBOBA, fERiliC S
T3%L»EA Lo leD izt L, RIMCTIZHI25% & D
WAHRD onle, TNRXEHRAORBERTHL I L E
FRTHE, RSZEBXETHB LV 5B,

5. B

5.1 Fvd)rreEEROFEREDOBMR

BRD L S, RMA X A REIZBCTERLILZF X
YyrZizownT, (LRI VEFHE3INe—Yf P AD
W L, FEADOMEROBZECLY, Z20FEREYS
gL,



N 224

#% & $@Vol. 82(1996) No. 3

80

60

20 I
1 n

1000 1500
Rolling speed (mpm)

Piece of coil

2000

a) Ordinary oill

Piece of coil

40

40

30

20

1000 1500 2000

Rolling speed (mpm)
b) Test oil B

Piece of coil

=)

1000 1500 2000
Rolling speed (mpm)

¢) Test oil C

Fig. 6. Comparison of rolling speed fo various rolling oils.
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Fig. 7. Comparison of result of test.
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