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Process variables and die life for cold forging

Y.S.Lee*, S.T.Choi**, Y.N.Kwon*, YM.Rhyim*, J.H.Lee*

Abstract
For the production of cold forged parts with near-net-shape attributes, the quality of the tool system is responsible for
an essential portion of costs for the finished components. Therefore, a tool life is one of the important issues on cold
forging industry. There are many complicated variables related with tool life, such as material, heat-treatment, coating,

lubricant, process design.

In this study, heat-treatment of tool material and lubricant are investigated to improve the tool life. Deep cryogenic
treatment of tool steel is very efficient to improve the wear resistance due to the fine carbide. And, friction factor of
lubricants for cold forging are measured by the ring compression test. Zinc-Phosphate and MoS, lubricant is effective to

sustain the friction factor under 0.1
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Table 1 Process variables related with die life

Variables Details

Process design -No. of steps

-Process annealing

Die design -Sharp corner

-Shrink fitting

-Die material
-Heat treatment

Die manufacturing

-Coating
Lubricant -Type, amounts
-Surface roughness
Etc. Workpiece material
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Fig.1 Contents to cost down in cold forging

= oY Mol oF Loty Y

% AW A gl(Deep cryogenic treatment) & 317
dA g glol LaEtolR F WHYS A
571 Aol AA AL 2E R AN I
AIZE A F AR ge AR JeE o8 §
3 77 HutRds F4AE F U 7E
o] MEAZAY Ee H2x(-80°C olhHE I
Fe2olE mtzdilo|E2e) bl
& & W -196°C ol3ke] 2 AW HEe U=
sl vl @sE Aol 9% Johrgol ¥
Aol weh Fr4de] Hx 6 WAR FANZY
T U FELEZ olt TN Z®W o9 Fio
FE

ol .Z IUIO

2 4

(b)
Fig. 2 TEM Micrographs of quenched and tempered
specimen (a) and additional deep cryogenic

treated specimen (b).
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Fig.3 Loss of height after wear test
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Fig.5 Shear friction factor of various lubricants
measured by the ring compression test
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