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Trend of Process Tribology Focused from DieLife
-Key Technology for Precious and Efficient Production-

Yoshinari Tsuchiya
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Abstract

There has been a growing demand for producing high
guality products at low cost considering the global
environment in the production line. Process tribology
is one of the key technologies to fulfil this demand.
Therole of the process tribology and the standpoint of
tribo-simulators are discussed and evaluated. The
object of the process tribology is not only to improve
the forming limit and the die life but also to save
energy. Damage of metal forming diesisidentified
and two counterplans are proposed. One of the

Keyword

counterplansis the flow chart reaching the goal to
improve the die life and the other is the necessity to
structure the system and to foster specialists dealing
with process tribology. Points of the method of using
die materials and surface coatings are shown for
correct application, and new trends of lubrication
technology are summarized. The present state of the
technologies for measuring mechanical and thermal
loads is also summarized, and the studies on predicting
the dielife are presented.

Process tribology, Maintenance tribology, Die and mold, Tribo-simulator, Die life, Lubrication,
Prediction of dielife, Mechanical and thermal load
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Fig. 1  Effect of lubrication on reducing rolling force
of each stand of hot rolling.

Table 1 Role of lubricant in metal forming.

. Reduction in friction

. Improvement of surface quality of products

. Protection against seizure and tool wear

. Increase in releasability of products from die
. Insulation from heat

. Cooling die

. Protection for oxidation of work metal

~N O O > W DN =

Needs for lubricant
easily remove, easily maintenance
anti-oxidation, good wettability to die




gobobooobboooobobbooooboboo
goouoooobobobbibooooogooooon
gooboooobboooobboooboboo
gobooboooobooobobbooooboboo
gogbobooobobooobbbooobobon
gogoboooobboooobboooboboo
ooboOooooos0obooboobobooobo
greerergpoOoOooO0o0ooOooDbOooDbOooDO
goobooobobooobobboooboboo
gogbobooobboooooboboooboboo
goooooo

gboboobobogoboo

ogoboobobooobooon

oobooopobooooobbooooboo
gbobooooobobobooboboboon
goobooobobboooobboooboboo

goboooboobbooboooboonoog

odooiliooooooooooooood
gogoboooboboooobboooboboo
OO0O0ODO0O0O0OO0DOO0OO0OO0ODOTable 2000
oooboogr 0@
gobooooboboogooboboooboboo
gogboobooobbooooobbooobboo
goobooooboboooobboooboboo
gobobooobobooobbboooboboo
gogboobooobbooobbbooobboo
gooboooboboooobobboooboboo
gobobooooboobooobobbooooboboon
gooboooobboooobboooboboo
goo
uobooooooboooooboboooobobgo
goobooooboooobboooboboo
gobobooobobooobobboooobobon
goouoooobobbobbbooooooooon
gobobooobobooobobboooboboo
goboooboboobboobooboobooobo
gogbobooobbooooobbooobboon
goboooboooboo
oobooooooboooooboooobgo
ooo0oooooooboooooOooDbOFrg. 2
oOoooOooooooooord

gobbooobbooopoboboooobog
gbooboobooboooobobooboogo
Fig. 20 00 AOOO0ODODODDOOOOOOODOO
Oo0o0ooobOooobobooo(oooboo)o
ggoboboobboooooosouooooond
gooboooobobooobobooobboon
uoboooooobobooobbuooobbood
goobobooogo3gnooboobobboocobobooo
gobooooobobooobbooobboon
uobooooooboooobbuoooboboon
goooooobobooobbooobboon
goboooooobooobbooobboon
uoboooooobooobbuooobbood

Table 2 Two types of tribo-simulator for metal

forming.
type single operation type multi-operation type
purpose of severity of forming cumulative phenomenon

conditions
ex. critical working
reduction to seizure

evaluation ex. generation and growth

of seizure

similarity in tensile test

material test
object of study

fatigue test

non-stationary
phenomenon

stationary phenomenon

application for development for improvement
(researqh & development, | (production line, workshop)
production technology)

examples *backward extrusion test | *intermittent compression —

*ball penetration test twist test

*taper plug penetration +draw type sliding test
test +U-shape bending test
+drawbead test - shearing type test

@
' }
L conditions ][ mechanismj [ results ]

tribo-simulator . process, product |

work metal,
die, lubricant,
| pressure, temperature,
velocity,
! reduction ratio,
| geometrical conditions

. quality, die life,
productivity

purpose,

conditions, |
measurement, |
evaluation |

Fig. 2 Role of tribo-simulator in process-tribology

system.
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Fig. 3  Relationships between die damage and

properties.
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Fig. 4 Anexample of flow chart for improving dielife.
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