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Optimization of Coating Process of Water-based Lubricant for
Cold Forging

L. S. Lee, J. S. Je, Y. R. Kim, B. M. Kim
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Fig. 1 Structure of zinc phosphate lubrication system
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Table 1 Sheet of zinc phosphate coating process

No. Process P-rocessi.ng Tempaerature
time [min] [C]
1 Degreasing 5~10 80~90
2 Rinsing 1~2 Room temp.
3 Pickling 5~8 Room temp.
4 Rinsing 1~2 Room temp.
5 Rinsing 1~2 70~80
6 Bonderite 5~8 80~90
7 Rinsing 5~8 80~90
8 Neutralizing 1~2 Room temp.
9 Bonderlube 2~3 70~80
10 Drying 5~10 80~90
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Table 2 Sheet of the chief ingredient rate of lubricant

H,O 44%

Leveling agent 7.0%
Dispersing Agent 4.3%
Polymer resin 28.0%
Crosslinking Agent 4.0%
Zinc composite 2.0%
Surface active agent 3.0%
Extreme Pressure Agents 2.0%
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Fig. 2 Spike forging test



43 Bz $84 §9

Friction factor (m)
0.000 0.020 - 0,030 —— 0.040
22.04 s ), 045 e 0,050 0.055 ————0.060
215 ——— 0,065 ——— 0,070 = 0.080 s 0,090
e 0,100 = 0,120 s 0,150 ——nr 0,200

Spike Height [mm]

Punch Stroke [mm]

Fig. 3 Calibration curve of spike forging test
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Fig. 4 Doublecup backward extrusion test
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Fig. 5 Calibration curve of doublecup backward

extrusion test

Table 3 Process sheet of lubricating water-soluble

lubricant
No. Process Proc.essing Temperature
time
Rinsing 1 min 60~100 C
2 Lubricating 1~3 sec 40~60 T
3 Drying 1~3 min 20T

Table 4 Parameters and levels selected for optimization
of water-based lubricant coating process

Parameters Levels

Dilution ratio
. 1:1, 5:3,3:1
(lubricant : water)

807, 90°C, 100C
10sec, 1min, 2min
207, 407C, 60TC

Isec, 3sec, Imin
207, 60°C, 100C
1min, 2min, 3min

Rinsing temp.

Rinsing time

Lubricating temp.

Lubricating time

Drying temp.

Drying time

Leaving time
) lhour, Shour, 1day
after processing
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Rinsing temp.

Rinsing time1.7%

Lubricating temp.
2.7%

Dilution ratio
|', Drying temp.1.7%

Driying time 1.2%

Leaving time 0.78%

Fig. 6 Effect of parameters

Table 5 Optimal coating process of water-soluble

lubricant

No. Process Procfessmg Temperature

time

1 Rinsing 10sec 100TC

Lubricating
2 Dilution ratio Isec 20T
(5:3)

3 Drying 1min 20C
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Table 6 Experimental Matrix

No. Lubricant Type
1 Zinc phosphate Non-water-soluble
2 Mec Homat Water-soluble
3 Royalcoat Water-soluble
4 The developed lub. Water-soluble

(b) Mec Homat

(a) Zinc phosphate coating

(d) The developed lubricant
Fig. 7 Lubricated billets before experiments

(c) Royalcoat
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Fig. 8 Spikeforging test
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Fig. 9 Doublecup backward extrusion test

Table 7 Results for doublecup backward extrusion
and spikeforging test

No. Lubricant Friction factor, m
1 Zinc phosphate 0.10~0.11
2 Mec Homat 0.09~0.10
3 Royalcoat 0.09~0.10
4 The developed lub. 0.09~0.095
HER AFYNES 2dolamy 4¥L T
3 d& wrEASE Table 79 UERAAT A4
dets AT 44 KBAS wLe) B
A7AN AHgE FE4 FBAN FAE

]
#4552 HE ¢ 5 Yok
6.2 E

Wrgzd A i et AHgsEz 3

&2 FA A

€ A FHAETA e vE U T,
dquA A7 2 AN @F, ¥4F daE
g AnFe HAis, 873 09 T SHAA
HEd FE9 &8 45S /HUARE 3 94 &
A, duA Az AL 95, FEA0l WA
Al &84 B4, F2AY B 29 €A T

drrae Ade 9L & At
AGAL Y 7ol

$&8A Aso mXE F8 J9EE 48]

LT 13%, 4BAYLE 27%2] £o

24 Fgglen 44 fdAe AXnE AA st
ATk =3 o5 AFHE HIYLE &8 A
FAAAM A FAH) A T4 2EE EFoln
umA 4o 2xF $i cduAiHE dHS
Fand & A

Aol A AHEE A 84 &2A
o F#A%Fol AT £&A4 &8A 2 Y
Aot Bz FEE Bl ol A& u
goz ALHA adA AL &2 AY &
gol HAgd dg dTE ¢ FHE YA
g AYeRAAE JFFHT & &8
Aes /AT &84 AL teds 2%

ATt
F 7

2 e duABTee] JuA-AA7]1$)
% Agle] AFoR FYHYGUT B FHols]
SRITEL EREE EERE e L

ga1zd

[1] 2003, ¥tz dA|&ZA 2 &, €7 =
274, Vol. 4, pp. 37~48.

[2] T. Altan, 2004, Evaluation of new lubricants for cold
forging without zinc phosphate coating, ICFG
Annual Meeting, Turkey, September 13/15.

[31 W. L. Xu, K. P. Rao, 1997, Analysis of the
deformation characteristics of spike-forging process
through FE simulations and experiments, Journal of
Materials Processing Technology, Vol. 70, pp. 122~
128.

[4] F. Fereshteh-Saniee, H. Bayateefar, 2002, Experimental
comparison of different friction tests in bulk metal
forming, Advanced technology of plasticity, Vol. 1,
pp. 91~96.

eI S X /H 153 M7, 20064/489



