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Experimental Study on the Friction and Wear of Tribotreated Screw

Chung Kyun Kim*, Seong Won Kim’, Gyun Myoung Park™

JL Abstract
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]

The friction/wear testing has been carried out for investigating the tribological characteristics between a conventional screw
and tribotreated one. The tribotreated screw is manufactured by blasting a fine polymer power to the heat-treated surface
of the conventional screw. The injection molding pressure that is developed between the screw and the cylinder has been
applied to the rubbing surface on the specimen in a pin-on-disk wear tester. The measured results show that the friction
coefficient and wear rate of a tribotreated screw are relatively low compared with the conventional one. This means that
the tribotreated screw may be recommended for using an injection mold machine.
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Fig. 1 Pin-on-disk type friction and wear tester
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Table 1 Chemical compositions of the screw material

Composions | € | Cr [ Fe (Mo |Mo| P [ 8 |si
0, ~
Component(%) |0.37~0.4 098 | 97 | 088 | 02 | "= | " 023




d3¥Z - YA - YDy

A2 oS 1% 7H% Bho] A§ste} nhaAY 3
& FUES & AFYolck

235%s 22 A9 §83 dETA oA vy
o HE2EFS 33, FAIO A¥H-A3R7-§507 A
olofl A WHE ARz FEUYY U R opEEAY
S7h ohEF Ao A% sTE, WAE vtE YAt &
GAE £ EFHTA EF A2 AREE A A
B71E o8 7H EAHE 2 dot metA, & ATl
€ £3F 249 RUAYE B3] Edo|ERA EAE
AYgzos nasiazt g

3.1 Z=4¥
H-taa Age] AR Aty B3 dad Ade
Fig. 20|14 HojZm Qiok. 3Ashs tad A" A
Table 19]A4] A A3t AISI 414002 T}-2-9] 47}3] AlHo]
Az E A &,
D @43 dvizkg Ald : HV=1,010
D vlgA2] dup7kg Al HV=800
D FAF AHd] EFjE BHAE 7% AW
HV=1,037
@ gAY AHo| EYE FYPAYE F71 AE -
HV=448.2
Fig. 2(b)%} 2 4%9) A3 ABE 334 A )
AL FEAZ 3% dole e 47)0A AAF AAH A
o] gA7|ot RU S 7HF st Fel met BEgto] g
Atk 7129 Adfe B2UE dAste] #HUO| F=E
HV=1,0104% &4 FAstAq 219 a4 24 ¥
ofAck= AH] Aok T, & AFolA AAIG AlH

(a) Ball

(b) Tribotreated disk

Fig. 2 Ball and disk specimens of the screw
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Fig. 3 Typical wear track of the screw specimen
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Fig. 4 Friction coefficients of the conventional screw with
a Vickers hardness, HV=1,010
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Fig. 5 Friction coefficient of the conventional screw with
a Vickers hardness, HV=800

10 T T T T T T
09 |- ®  Hardness, HV=1010 m
08k ®  Hardness, HV=800 ]
e O7F PR ]
) ~ X
g 06 4 e e LRI L] b
% 0s 'Y Te” ™
S -
é o /\I/‘. 1/' ]
2 03} o _
= L)
02} . B
01t ol 4
00 -'ﬁ‘ J
.04 - 1 1 1 L i
[V 100 200 300 400 500
Running Time, sec
(b) Load, 60N
0.9 2 T T T T T
08| - ™ - Hardness, HV=1010 ]
o7 [ ® Hardness, HV=800
- I/._./.\.
E o6 . i 4
S - .
- - L7, .,
& os} R * o0 4
& -
p 04| /’ ]
E o3 { ]
[}
02 f '1! 4
01 o B
J.
oof o 4
01 L L 1 ' . L
0 100 200 300 400 500

Running Time, sec

(d) Load, 90N

Fig. 6 Friction coefficients of the conventional screw for various Vickers hardness
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Fig. 7 Wear volume of the conventional screw for various
Vickers hardness
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Fig. 8 Friction coefficients of the tribotreated screw with
a Vickers hardness, HV=1,037
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Fig. 10 Friction coefficients of the tribotreated screw for various Vickers hardness
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Fig. 11 Wear volume of the tribotreated screw for various
Vickers hardness
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