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Surface Qualities of Workpiece and Behavior of Lubricant on Tin Plate in Temper Rolling

Koshiro Aok1, Kazuya Noro and Akira AZUSHIMA

Synopsis

: On the temper rolling especially importance of surface quality such as tin sheet, it is considered as the tribological study to obtain the homo-

geneous surface quality of the strip. The aims of this study are to examine systematically the effect of tribological factors on the surface qual-

ities in the temper rolling for tin plate and to estimate the surface quality by the analysis of inlet oil film thickness. The temper rolling experi-

ments were carried out, changing the rolling speed, the viscosity of lubricant and the surface roughness of tin plate. The oil film thickness in

the inlet zone of contact region is calculated analytically based on Reynolds equation considering the surface roughness of the roll and the tin

plate. From these experiment data, the qualitative relationship is found between the calculated oil film thickness and the surface qualities

such as the brightness and the roughness. But it is difficult to interpret this relationship quantitatively. However, the surface brightness and the

surface roughness are expressed as a function of the oil film thickness. To obtain the high brightness after temper rolling by the roll with mir-

ror finish, it is required that rolling is carried out under the condition of minimum thickness of the inlet oil film as possible.

Key words: temper rolling; surface qualities; surface brightness; surface roughness; oil film thickness.
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Fig. 1. Surface roughness and brightness of tin plate for

tensile strain.
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Fig. 2. Schematic illustration of cold rolling mill.
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Fig. 3. Change of surface brightness and roughness by
rolling speed on the tin plate with different initial
surface roughness at a reduction of 5% without lu-
bricant.
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Fig. 4. Relationship between surface brightness and rolling
speed at a reduction of 5% on the tin plate with dif-
ferent initial surface roughness using lubricants
with various viscosities.
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Fig. 5. Relationship between surface roughness and rolling
speed at a reduction of 5% on the tin plate with dif-
ferent initial surface roughness using lubricants
with various viscosities.

2067 5 513 (ZAH), 3374 5 420 (13%MIL#H), 303
25330 (25%MILH), 7L TR EMEDSEFHE
HTIZ46205 170 (ZAM), 14205257 (13%MLH),
11705249 (25%INTH) & »2RBEOHBEHFT 5 E
BTz,

FimnfH X OZEA A Fig. 5107, EHERE ORIz
FEEER O i3 b 2 1IN 2R s RZT 6 hiz, &
KL & D2 U TR & RHEIEEE L\ v 5 72285
A=A LD LHBIRREED TN LD RELHENDD , K
BEORME i, REMH S EHmML 72,

ZOMRIC, EHERMIC K2 HRE - Rl S ~\OFEC
L CiE, FEBREOEMNEG X CHFHERORME 2 BNT 5
128, RREDO LR 50, EEHEOFHELLE WA
i, I 2EARRZT 6hiz, ROYEE
HHEXOHEIFSADKLERIEEAER SN2 5
726

JFAEIZ & 2 %RE - Rk x 0zbis, FESN - #Y
WREE L WS 72O 2S5 A~ Z BN BERTH
5, ZNHED1ID1DD/ST A — XN RNERLERME X IC
HUTEDI S IZHETIONEUET S LU, £
ZTEAMETIE, ThED/No 2 — R T 5L L



Fig. 6. Execution screen of program for calculation of inlet
oil film thickness.
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Fig. 7. Relationship between inlet oil film thickness and
rolling speed at a reduction of 5% on the tin plate
with different initial surface roughness using lubri-
cants with various viscosities.
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Relationship between inlet oil film thickness and
surface brightness at a reduction of 5% on the tin
plate with different initial surface roughness using
lubricants with various viscosities.
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difference of surface roughness at a reduction of
5% on the tin plate with different initial surface
roughness using lubricants with various viscosi-
ties.
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