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Experimental Study on the Friction and Wear of

the Tribotreated Screw

Chung Kyun Kim - Dong Yul Choi - Seong Won Kim - Jong Hong Lee

Hongik University tribology research center

Abstract - This paper presents tribological results of the screw materials, which
include the conventional screw and newly developed one. The tribotreéted screw is
manufactured by applying the polymer power to the heat treated surface of the
screw. The injection pressure which is developed between the screw and the
cylinder has been applied to the rubbing surface of 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 low compared to the conventional one.

Key words - screw, injection molding, tribotreated screw, friction, wear
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Fig. 1 Screw and cylinder assembly
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ol - opEEA AYPNA AJHe] 7}ek 8 (tribotreated screw) AH-LE V)& 23AF
F& 40, 60, 75, 9ON9 47kAolaL, ol& 3t AlHe]| EFE BW AYor W 7tF
FL A Ho £2ZYPo R 3T & Jtete Wt BLUTE TYET AlHo|Th
HELR IAFAE Adde 3 T
stFo] AL E T 29 AFAHEE & 2-2. AME-A2A
HEZ 3F9u[3][4] g2z AHdE 02m/s 23R A2AZ dy AM&stE AISI 4140
o] dAE AAEEE HASH 237 3 o ud EFH, €3 54AE Table 19
MEE FABIES sa, FFolM 7ttt A, 8135 2L Table 2914 24+zh AlA 8
T 22Xy BaFHY dz=zag Add g 1 gtk o HedE 23AF AR AISI
@ B 2z AR &3 AT AF} 4340, Nitralloy 135-M, 300 Stainless, 17-4
E vlAAFE AAS ot £, AH  PH Stainless 5 W&sA AMEEAT, 2
npEFE APS 3] AR Fo #Hstd 7 AdA ARRE AISI 4140 A 71AH
Ag 23Y sFAZ FAHsA Z=9 349 73 (flame hardening) =& &

23Fe 2¥A £A, HE§A X, 1 BRI} LH(hard surface welding) 54 o]
2 -1 &§A FAG FY HEFSHA  FrI] g 4E ST Fextrusion screw)9}
23%F AGFZ o|Fdte AR EEd &

S8AAL ol8How AeEdYE A7 Table 1. Mechanical and thermal properties
ok waEtd Ay Ao FEAHE BRI of the screw material
71 8iA 1) NE 22AFE AFEE &
) Material type AISI 4140
Aot AutrhEol wet AHE T TF
o2 AAST, 2) EIM EWAY ~23A8 Young' s modulus, MPa 205,000
Poisson’ s ratio 0.25
Mass density, kg/m’ 7850

Thermal expansion coefficient
at 20C, um/m-K
Thermal conductivity, W/m + K 42.6

12.2

Specific heat, J/kg + K 473

Table 2. Chemical compositions of the

screw material

Compositions C Cr | Fe{Mn |Mo| P S | Si

Component |07 6 aaloos] o7{08s| 02| M2 |M&} oo
(%) 0035 |0.04

Fig. 3 Three point contact loading
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Fig. 5 Typical wear track of the screw

specimen
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