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Evaluation for Lubricity of Lubricant by Simulation Testing Machine Developed Newly in Hot Rolling

Koshiro Aok, Tomohiko SATO and Akira AZUSHIMA

Synopsis : Recently, rolls made of high speed steel (HSS) which are superior to wear and abrasion resistance are used in many hot rolling mills. Howev-

er, some troubles are occurred due to by the use of the HSS roll. To solve these problems, new lubricants are developed and the lubricities of

them are estimated by using the two-disk testing machine or the pin-on-disk testing machine. But the evaluation obtained by these testing ma-
chines are different from one of the actual rolling processing. In order to evaluate the lubricity of lubricant in hot rolling, the simulation test-
ing machine in the laboratory is modified from one for cold rolling. The evaluation performance of the simulation testing machine is investi-

gated into using the SPHC workpiece strip having dimensions of a width of 20 mm and a thickness of 2 mm at a hot rolling temperature of

1030°C. From the experimental results, the lubricity of lubricant in hot rolling can be evaluated by the coefficient of friction measured. The

effect of the additive on the coefficient of friction can be also confirmed. The obtained results are as follows; (1) When the mineral oil and

one with oiliness additives are used as lubricants, the coefficient of friction increases rapidly with increasing rolling distance. (2) When the

oils with the extreme-pressure additives are used, the coefficient of friction is steady over a rolling distance of 1000 mm.

Key words : hot rolling; roll; steel; friction coefficient; lubricant.

s

St D BRI EAE TR A Om ED oIz, KD EE
EHEKEIZI A 5 %3 v — L ORI K X MO BB 1T
bR T3, ZORRBINT— L ICE L TIIMEREME,
THEMIZBE U T O A T b T 5, ITEEFEM:
OFHILIZITEEMIZIT DA TR VDICF L, FHEED
M IEF o VERBE O & O A EEN LRI L5 F
B, INTIRRE A B ERICHBL L 723 I kK 5 ke L i
E0fTbhTnad, La UEENLABREIC LS TR
WA K B EmOFEL, K& gl % 5 i<
OB MEBOHE P #HEL <, T -BENLRBEICLS
FETIE, ANER SO B CHICHT XD B84 L
TWA220T, ERHEYOMEMT RO REZLEDOHBLHL
WV, ZORRICEBICHIE L BB AFHIE SO L Z AR
HTH D720, ERICEOTEEEOFGZTH X245
A,
X51ZaZ MY
BVRIIZH B, )

ViR, TNEEREMEIZEN A 20— L RNELFHE NS
RRIOH T, EEMEIE, SREREIZZ 7 — L gess
RELRLTVWEED, "M ZU—-LEBED 54 Fad—

BEPEC TS, ZhEDORMELFRTZ720, —, =

LIRAHY B 50T, BENIZIES T

Z DSR2 OFEIHH 45 Z Ld#EL <,

OEFHAREE IR TE D XY, Zh 5 OEMmYEO SN A
PEROBFETITHLNTNB9, ZOHETIIEENICHE
BLaHii§ 2 Z & 38 L <, ERERH/NILER#IZ L 5
EYESHE O T b T35, HHEAY O BEIRES B
HINTHWa2»EBELETE AL KV, ZORRIZERE
LOMEEREE FERREIZL, & 0 ES B
e Al REBR B DOBAR BV ETH AH LELZ6h 5,

FIZT, FELSIIFEREL DL TABTEEDY I 2L —
v v$ A EAHMC, FREEREEERT A AR &
B¥ L 72, ZORBREOREREE, &5 CICAGRERKE 4 H
W K O RIERINA & 0 A 72 AL o =M O S
21, GTHEEABRAE DO R & 3R R 7=,

2. FHEEBRROBIR

S OB U 7= B4R - e R A M s it iR 3 & H 5 D —
ADBHFE L 72 v P RS VS M el s R A s L 72
DTHbB, ZORBEIT/ DAL H 5 FZEERFOHEST N
DHEENRON, MLPOBERRLEZITKRDONS L
WIORBAER L T 5, Rl O H AR & AR IS Fig.
HIRTEIT, AAVESTD2ODZAE Y Fhbkb2
2y FLAEMBTH D, Z ORERMEIC T 1 LaRERM 4 NEL
TBD, XA VZE Y FEYTZE Y FOM(820mm)i

FEK 1047 H31 B2t PR 11453 7 15 HA3Z B (Received on July 31, 1998; Accepted on Mar. 15, 1999)
% WORELZ KR T2A8 (Faculty of Engineering, Yokohama National University, 79-5 Tokiwadai Hodogaya-ku Yokohama 240-8501)

®* 2 BHREI K E TR (B

k3 2 FA8)E (#k)) (Faculty of Engineering, Yokohama National University, now Toyota Motor Corp.)



Infrared image furnace
Main stand /
/ Sub-stand
/

. Photograph of infrared image furnace (opened).

3|
e
®)

AR R T 2407 (630 mm) % 87 7= 123 U 72, Fig. 21378
F 50, ZOBRBIMEII AR T v T FTICISA
TOE30ABE L TS, 7 T 1ADMLEIT 100V,
1000W ThH 1, Fethke UTomEi&id200V,30kW TH 5,
30D 7 2 FIF10ARTDAM, e MO 3OOy
WZrH LTS AR TR D, PR ORI, T h
DR FICBETLERETFHTCREL TS 2 EATE
L, FHNZZBMKAT A THATAIT Y HRAEEAL,
ST v T EIRGET B O & RIRFI R DAL 2 Pk L T
W3, PN, HEM AT & 5 IS BU A BlE
Ly ¥y 7% a5 58k EHRE L, ez
WIZEBEEET L, FESIFNANEATS Z & &R
LTW3, &OIZHMEHROMGRM 2 2miIc K 55 %179
FDIZAA Y AR Y FETA4 T — ISR A RE L7,
AL VAR FIZEZE XA T —iZid, Fisto
O — LB & T % B & 512, Fig. 312”89 & 9 ICHUH
LAEfREZR Y v ora— L& Rw/z, ) v o a—o~kidst
% 76 mm, W 48mm, E35mmTH B, ¥ 7 A4V FD
7 — L3 A% 70 mm, 18 60 mm Dt 2 v — L THh 3,
THHEPEOFEMIL , X0 [LHEIC & 0 E & 7z o AEfaf 5
EMNTIZEDRDENBEEBEIZE S TITS, ZOE

41

72 A B8 U 7 S0 L A T MR T Al A 1 K B R RE MO TR MERT A

Shaft Fixing jig
Ring roll
35

Fig. 4. Photograph of opened infrared image furnace in
hot rolling.
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Fig. 5. Strip temperature curve during hot rolling.

Table 1. Strip temperature in hot rolling.

Strip speed
10 mm/s |11 mm/s |15 mm/s |18 mm/s
Furnace currenf
90A _ 800 _ _
700
1090 1070
105A — -
880 950
1180 1120
120A - -
1000 950 .
1220 1220 1100 840
135A -
990 1030 920 820
Upper : at Outlet of furnace (°C)

Lower : at Roll bite (°C)
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Fig. 6. Surface temperature curve of strip at roll bite.

Table 2. Chemical composition of roll material and hard-

ness.
Hardness
C Si Mo NN & Mo V W F
HRC
High Speed|
175 10 06 40 18 30 38 bal 575
Steel
Highlr | 2 06 08 10 1 15 02 bal
Cast A X . 5 . . - . 51
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Fig. 7. Friction coefficient curve in hot rolling for repro-
ducibility tests.
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Fig. 8. Changing of strip reduction in hot rolling.
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Fig. 9. Friction coefficient curve in hot rolling with vari-
ous lubricants.
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