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( Temperature Measurement of the Contact Surface by Using the Hot Spot )
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Fig. 1. Axisymmetric dimensionless temperature versus dimensioniess radis Fig. 4. Hot spots on the surface of the 1ool sleel pin from high speed video al
graph in the steady state and transient state for a circular heat source 30 rps of image rate with 20 N, 2.0 m/s.
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Fig. 2. Schematic iilustration of the experimental equipment.
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Fig. 5. The dimensionless temperature versus dimensionless radius in a hot spot.
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Fig. 10. Maximum hot spot temperature and bulk temperature versus frictional heat on
the steel pin surtaces.

Fig. 9. The dimensionless temperature versus dimensionless radius of stainless steel
at 15 N normal load and 2.0 m/s sliding speed

Table 2. Experimental data of the steel pin materials

(a) Tool Steel

Table 1. Properties of sapphire disk and pin matenals (N?ﬁs) tm/) (r;V,:) (ng) ((chn:w) (1%)
Property O1 steel 316 _steel  disk ig:g ;3; g?gg ;gg ig :?8
E (GPa) 228 217 365 46.6 33.1 0.100 789 71 108
p (kg/m3) 7800 9027 3980 55.1 47.3 0.120 738 51 120
Cp (JkgK) 460 500 418 58.3 39.0 0.120 772 50 110
K (W/mK) 32 16 27 60.0 41.4 0.095 821 52 120
H (GPa) t1.25 0.58 19 73.4 50.6 0.097 784 56 130
v 0.25 0.25 0.25 75.0 435 0.100 833 46 135
D (105 0.90 0.36 1.62 91.8 57.8 0.112 822 56 140

(mz/s)

(b) Stainless Steel
PV PV rave Tm oTm Tp

(Nm/s) (W) (mm) (°C) (°C) (°C)
14.9 111 0.100 750 54 75
19.9 13.6 0.116 737 47 85
20.0 14.2 0.107 744 57 85
249 16.2 0.120 745 58 100
25.0 17.5 0.113 761 54 95
26.6 17.6 0.116 752 60 100
30.0 20.7 0.123 754 54 100
33.2 21.3 0.118 764 55 110
333 22.0 0.118 752 62 115
400 ° 27.2 0.121 773 65 125
41.6 25.4 0.107 765 60 125
50.0 30.0 0.118 785 50 140
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