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Abstract

This paper deals with application of instrumented indentation technique for quality inspection methodology for automobile
component. For this, the instrumented indentation tests were performed the normal and cracked compressor journal, which
is made from spheroidal graphite cast iron and utilized in air-conditioning system. And the Brinell hardness was estimated
using the unloading slope and maximum indentation force. With the aid of Normal distribution, this Brinell hardness was
statistically compared and analyzed with hardness measured by indentation hardness tests. Also, application possibility of

reliability-based quality inspection criteria for compressor journal was evaluated through the probabilistic analysis for the

Brinell hardness estimated by instrumented indentation technique.
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Table 1 Mechanical Properties of GCD550

Material
GCD550%

Hardness
HB 187-225

Tensile strength
> 55(kgf/mm’)

Table 2 Chemical Composition of GCD550 (wt%)

C
3.5~3.8

Mn
0.2~0.6

Si
23~2.8

S
=0.001

P
=0.05
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Fig. 1 Compressor journal

Fig. 2 Crack in compressor journal
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Table 3 Results of indentation hardness test(HB)
Normal journal Cracked journal
207.9 | 208.1 | 195.1 | 207.9 | 190.6 | 159.7 | 2039 | 175
200.1 | 2094 | 207.9 | 196.5 | 175.6 | 166.8 | 176 | 171.4
206.7 | 200.5 | 199.7 | 208.1 | 187.2 | 165.6 | 169.9 | 193.5
200.7 | 194.0 | 222.1 | 188.6 | 189.7 | 210.1 | 1844 | 197.2
207.2 | 2179 | 2259 | 214.1 | 183.1 | 170.5 | 1779 | 161.5
Mean 205.92 Mean 180.48
St. Dev. 9.41 St. Dev. 13.96
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Table 4 Estimated hardness through indentation test(HB)

Normal Cracked
237.2 | 258.4 | 213.0 | 228.4 | 193.7 | 176.7 | 224.0 | 139.1
2153 | 227.2 | 187.7 | 164.7 | 210.9 | 188.9 | 207.0 | 219.8
183.0 | 147.5 | 210.0 | 217.5 | 158.2 | 181.8 | 174.3 | 230.7
206.1 | 207.6 | 228.6 | 208.8 | 192.1 | 173.2 | 127.4 | 207.7
190.0 | 212.0 | 204.0 | 178.8 | 186.8 | 129.9 | 169.1
Mean 206.29 Mean 179.92
St. Dev. 25.64 St. Dev. 33.99
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320 _—.— Measured results (Hardness Test)
300 ——.—Estlmated results (Indentation Test)
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Fig. 7. Comparison of measured and estimated hardness
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