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Evaluation of Friction Shear Factor By the
Lubricating Methods in Warm Forging

D. J. Jeong, D. J. Kim and B. M. Kim

Abstract

Quantitative evaluation of the tribological conditions at the tool-workpiece interface in metal forming is
usually accomplished by the ring compression test. This paper describes an experimental investigation
into friction factor under warm forming conditions according to the lubricants and the lubricating
methods using the ring compression test. Four different lubricants, two water based graphite and two oil
based graphite lubricants, and three different lubricating methods were applied in the experiments.
Calibration curves with the friction shear factor were obtained using FEM analysis and verified by the
experimental results. The influence of lubricant and lubricating methods on friction are discussed. In the
ring compression test, the lower friction factor got to spray the oil based lubricant on die and billet in
warm forging temperature.
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1.116
1.013
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Table 1 Viscosity characteristics of Saybolt-tested water based and oil based lubricants
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Table 2 Combination of lubricating methods

Lubricating methods Die Billet
| none none
water based lubricant none
. oil based lubricant none

1

water based lubricant

same as die lubricant

oil based lubricant

same as die lubricant

water based lubricant

water based lubricant,

water based lubricant

oil Based lubricant
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(a) Photograph of the ring compression test using the (b) Photograph of the ring compression test using the
method I, 11, HI method 1V
A B C D E A B C D
Die - Soy | Oildag | #31 Renite Die #31 Soy Soy #31
Upper Upper
Billet - - - - - Billet | Renite | Oildag #31 Soy
Die - Soy | Oildag | #31 Renite Die Renite | Oildag #31 #31
Lower Lower
Billet - Soy | Oildag | #31 | Renite Billet #31 Soy Soy Oildag

Fig. 1 Results of the ring compression test at 60% height reduction
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(a) Results of experiments for oil based lubricants
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(b) Results of experiments for water based lubricants

Fig. 2 Theoretical calibration curves and results of ring compression tests for lubricating methods 1, II, 11T
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Fig. 3 Comparison of friction factor for various lubricants and lubricating methods
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Fig. 4 Schematic boiling curve for fluid
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(a) Soy lubricant at 300°C (b) Deltaforge #31 lubricant at 300C

(¢) Soy lubricant at 850C (d) Deltaforge #31 lubricant at 850°C

Fig. 5 Photographs of vaporized lubricants on the surface
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(b) Results of experiments using method IV
(D for die and B for billet)
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(¢) Results of experiments using method IV
(D for die and B for billet)

Fig. 6 Theoretical calibration curves and results of ring compression tests for lubricating method IV
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