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Development of a new tribo-tester for evaluation of cold forging
lubricants (Investigation of tribo-conditions in cold forging and
development of a tribo-tester on localized rod-drawing method)

Liqun RUAN, Yasuhiro IMAMURA, Yasuo MARUMO and Hiroyuki SAIKI
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Fig.1 Surface expansion vs. contour length in forward

extrusion -2D FE Simulation-
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Fig.2 Results of simulation of flow pattern and surface
expansion (n=0.1, m=0.2)
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Fig.3 Surface expansions simulated in the indentation of
the cylinder
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Fig.4 Surface expansion calibration curves. Approximate
equation: SEx=1100S"r"

100%

max. surface
r lexpansion : 47%

100%
max. surface
expansion : 79%

"Fig.5 Surface expansions simulated in the indentation of
the wavy dies W14 and W17

ZDHE.

(3)

Contoured tool

Friction factor m=0.1

600 p
500 }
400 }
300 }
200 }

n=0.0 n=0.06

100 p

Maximum surface expansion / %

0 A A 5 3

0 0.2 0.4 0.6 08
Tool feed /mm

Fig.6 Surface expansion distributions for indentation
simulation [Die W17]
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Fig.7 Surface expansion profiles in plane strain deforma-
tion for dies W14 and W17

1200 p
]
. 1000 b g
= B r (W14)=0. 6mm
E 800 | FEM Simulation Conditionsggmgfg';m
S Plane strain S(WI?):D.SM
£ 600 FFriction factor m=0.1 =5.5mm
® Strain hardening exp. n=0.06
o 400
3 0 b —e—Die Wi4
~4g--Die WIT
0 ' R L 'y
0 5 10 15 20

Reduction /%

Fig.8 Surface expansion profiles with reduction for dies
W14 and W17
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Fig.9 Influence of reduction on maximum die surface

temperature [Tmax] for interface friction range of
m=0.0-0.3
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Fig.10 Variation in interface temperatures due to
frictional work with relative sliding velocity
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