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Emulsion Type Rolling Oil with High Performance for Friction Pickup in High Speed Cold Rolling

Akira AZUSHIMA, Jiro SANO and Takahiro Y AGI

Synopsis : The prevention of friction pickup, which occurs under the condition in high rolling reduction and/or high speed, is required to improve pro-

ductivity in cold steel rolling. In order to prevent the friction pickup at high speed cold rolling, new rolling oils of emulsion type are devel-

oped in this paper. The emulsions consist of a synthetic ester with a viscosity of 100 cSt, emulsifier and additive. In the experiments, the

emulsion concentration is changed, and two emulsifiers and several additives are used. The effects of emulsion concentration, emulsifier, ex-

treme-pressure agent and new additive on friction pickup are investigated. For the evaluation of friction pickup, the sliding-rolling simulation

testing machine is used. The experimental results obtained are as follows.

(1) When the emulsion concentration and the emulsion particle size increased, the limit reduction of friction pickup increased.

(2) When the extreme-pressure agent of P system or inactive S system was added, the limit reduction of friction pickup did not increase.

(3) When new additives of Ca sulfonate and extreme-pressure agent of active S system were used, the limit reduction of friction pickup

increased largely.
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Fig. 1. Side view of simulation testing machine.

DTN e =LA BERESR S IS L A2k T A L
Drty T3, A4 22 FQBLUS 7242 PO
WIOWTHEMMOE T A2 ) 2 —Ca— L& T4 LIRS
LAy, D30T, T— X A&FrEORELR TR & 2T
BE, B I FEANDBIELIZED AL VAL VD
to—-nBLkUOH 724 FOLE - Toa—- iz d
B, T ZA Y FOU—LEEIZEEEIZLD X1 v 24
VEOu = LHED/10IZREL TS, £/, AL VA
ZYROFa—=E Py a4 v FERODHLTHEHDT
PEBREE L 25, ZOR, BT LIEEF TR AV
FOU—LEETHBEHL, A4 24 FOLEa—-LidZ
DF0fEOEE Thldzd 2 Z &1k %, aHilid 5 T
BTwnLy gy Ch Fa—LEeRBIALDOBIZT Ty
b @I THEEBRE R U 72, SRERPEREISGAER 2 1 L

T80cm, FOBTCHEERMEL LT —LD ML & HlE
L7,

DN T, FMFE LRI 51T B R MR O 72 B D BEFE
R iz

u:(;/(P'R) ....................................................... (1)

ERGTRS I, 22T, PIRIFERE, GIE Lo, R
FBu—L¥ETH 5,

SN RO WTER 2 1 A Sl § 5728, X4 -
WA —EIZ L, BER E RS S TR EREZ RIS
B, B EREOHBIIRB A LI - LDk

% EREE L CHRIL 72,

2.2 RBREH%

A4 va—=)LOEFEIE76mmTHD ,
2T, U= RERIT LI A Y THIE L, i X
% Ra 0.05umIZ & H L 7z, Lo - L O@EERZ—ED
143 m/min & U7z BRER T A L ZHRE 0.4 mm, HIE 15 mm
DERRFET L IFLFHAH G, ZORMEM S IXRa
0.02um TH -7z,

it E HIC RIET LY g VIBEOREAFNDLE
BRishunid, BRI & LT, FWHIC 40°C T 100 ¢St

Z OMKHIE SUI-

17

AN R A - (P a=3 e AR 15 S vy SRRt ) | AR I
16
14 o
@ e 8
12 T © a— B
S o
N
c
O
28 o o |
3
g6 0
o
4 I
| [ ) pick up occurrence
: 71 O no pick up i
0 x ‘ !
° L0 > 10

Concentration of emulsion.” %

Fig. 2. Relationship between limit reduction of friction
pickup and concentration of emulsion.
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Fig. 3. Relationship between coefficient of friction and
concentration of emulsion.
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Fig. 4. Relationship between calculated mean temperature
rise and concentration of emulsion.

2.0 .
Mean particle size A= 7.6 m
B=17.6 um
15 { : .
3\9
[¢b]
E1.0
©
>
0.5
] ‘UHH; Hff il w“
0.0

2 4 6 10 20 40 60

Particle size/ tm

Fig. 5. Distribution of particle size of emulsions with
emulsifier A and B.
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Fig. 7. Effect of emulsifier on coefficient of friction.
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tion pickup.
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