i R Ol & & O [ FE 5T i B R N & DR

Study of Oiliness Agent for Cold Rolling Oil of Copper and Copper Alloy
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Test mill specification and rolling conditions.

Test mill type | Reversing Z-High type mill
¢ 51 X 220 mm (SKD-11)

Worlk roll Surface roughness Ra = 0.04 um
Copper (C1100) (t) 0.3 x(w) 50 mm X coil
. Brass (C2600) (t)0.3 x(w)50 mm X coil
Material

Bronze (C5212) (t) 0.3 x(w) 50 mm X coil
Buffing surface after full annealing

Rolling Speed | 70 m/min

Copper Entry: 815N Exit: 490 N
Tension Brass Entry: 1360 N Exit: 1000 N
Bronze Entry:1360 N Exit: 1000 N

Total volume 10 ¢
Flow rate 7 ¢/min (Entry side)
Temperature 40T

Copper 30, 40, 45, 50, 55, 60, 65, 70%
Brass 20, 25, 30, 35, 40, 45, 50, 55%
Bronze 20, 30, 40, 45, 50, 55, 60, 65%
Rolling for 60 s at each reduction

Rolling Oil

Reduction
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Rolling direction

Heat exchanger
Pump

R1 Z-High I Vot
Z-High type test mill.
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Relationship between rolling load and reduction.
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Photomicrograph of strip surface at 50% reduction.
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Adsorption activity of model oiliness agents on the nascent surface of metal.

Model compounds of C1100 C2200 C2400 C2600 C2680 C2801 7
introduced gas (0%Zn) (109%Zn) (209%Zn) (30%Zn) (35%7Zn) (40%Zn)
1-Butanol 0.07 0 0 0 0.03 0.04 0.02
Dibuthylether 0.05 0.05 0.08 0.04 0.06 0.08 0.07
Methylpropionate 0.10 0.04 0 0.05 0.02 0.04 0.03
Propionic acid 0.16 0.12 0.07 0.09 0.05 0.08 0.07
(Adsorption activity, s—1)
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Relationship between rolling load and reduction
f (Copper).
a: Reaction chamber, b: Variable leak valves, 70
c: Magnetic drive assembly, d: Cutting tool,
e: Metal specimen, f: Mass spectrometer 60
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Experimental apparatus for adsorption test. 50 |
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Relationship between rolling load and reduction (Brass).
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Photomicrograph of strip surface at 55% reduction
(Brass).
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Test lubricants.

No. Content

S1  |Base oil+Butylstearate 10 mass% (Standard)
S2  |S1+Alkyleneglycol monooleate 0.5 mass%
S3  |S1+Alkyleneglycol diester 0.5 mass%

5S4 |S1+Alkyleneglycol monoether 0.5 mass%

0.5 mass%

S5 |S1+Alkyleneglycol monolaurylether
S6  |S1+Alkyleneglycol diol 0.5 mass%
S7 |S1+Alkyleneglycol monoglycerilether 0.5 mass%
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Relationship between rolling load and reduction
(Copper).
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Relationship between rolling load and reduction (Brass).
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Photomicrograph of strip surface at 45% reduction
(Brass).
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Test Lubricants.

(mass%)
Oil Base Oil Butyl- |Alkylene-glycol| Alkylene-
No. | (mm2/s @40 ) |stearate| monooleate |glycol diol
S1 52 10.0 0.0 0.0
S2-1 52 10.0 0.25 0.0
S2-2 52 10.0 10 0.0
S2-3 52 10.0 30 0.0
S6-1 52 10.0 0.0 0.25
S56-2 52 10.0 0.0 1.0
56-3 52 10.0 0.0 30

R11IZIEE /L — b ROV A = VIR L 72
B OMEAM OE TR EEWEOMGRTY, K121 # MM
WZOWTOBRERT,

B11A 5, FMAMTIRE/ AL T — F%2025%7%ML 725
HS2-1CHEMEMSIICIE L CEEMEIZMET L, JEFEN
EDBUONTEREMEMRTRIIRELS 2oTBY, FNE
Z R 5mS22, S2:3ToH FEkOMEMZ IR Lz, FERIC, ¥
F— VBRI 72301 S6-1 ~ S6-3 T, FEHEM B AR AN H A
Bonsh, HFIcsailSe-3 I SLIc ki L T3 XTo
JETEHT20 ~ 5% FERLEFEIME L 2o T2,

120 #H$EM TIiE, £+ L — MEMORIMS21 ~ S$2-3
TV — VRO S6-1 ~ S6-3THHE FHA40%LL T Tid
REHEIM ST IZ I L CTIEIEME OB T IE R & { 2wds, EnlL
L OETERTIIEEMSHIIHE L, K& Z2EEMELTAE
bNb. 7252, S6& LIRMEA L\ T EBE T 8 CHEER
EAEI L 2 WEIAAR SN D,

R 13 IS E R O # MM ORE R BEMEE EE R T25,
SR CIIEHENSTIX 45% FE TR TR BB REIZ > TW»
B, AMS2-3 TCIHBARIMELETOF A IVE Yy b 2RD 5
NB7ZTTHY, HMS63TIILZLDFAINE Y FHED S
N, BEEEREITERD SNz,

26

—o—5S1 —0—S6-1
—8— 521 —/— 562
o0 || —#— 522 —0— 563
—— 523

24 [H

20

18

16

i
12 ﬂ /

105 % 25 55 65

Reduction (%)

11 JEEERTE & BT EROBR (Ri5H)

Relationship between rolling load and reduction

Rolling load (kN)

(Copper).
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Relationship between rolling load and reduction
(Brass).
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Photomicrograph of strip surface at 45% reduction
(Brass).
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Photomicrograph of roll surface after rolling (Brass).
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Composition of oiliness agents.
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Coolant No. 1 2 3 4 5
Butyl stearate 10 10 10 10 10
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Relationship between ether concentration and rolling
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Total amount of debris (mg/m?)
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Relationship between ether concentration and total
amount of debris.
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Relationship between ether concentration and amount
of roll coating.
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Elementary ratio (O/Cu)
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