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& tempering) A @ % QT AstAIFHAC] FRZEHS ZAEIH. 254 ZAME I = o Zrh
QT AN HAL 27 JAFAES] 80%=2 YE ofF =2 g YEhT ol AL Aldd %
Hol| ©edst AstAelE AAste] v2gdde] S AN, 2dde] B E g A7 &
wate] I AESETE =t ddEn 3 3R AN D29 E0H oAM= BF 2Ego]d o]
Aol HEHAAL, JZFAXA o]ele] A QT AFAL HARI S FF2, BAet Qt A3shAd
A ©HE 39 s et

Abstract: Oil hydraulic piston pumps are extensively used worldwide because of their simple design, light
weight, and cost effectiveness. However, an oil hydraulic pump is likely to have high leakage, friction, and
low energy efficiency after long-term use. In oil hydraulic piston pumps the clearance between the valve
block and the piston plays an important role in the volumetric and overall efficiency. We studied the wear
property of the SACM645 material used in hydraulic piston pumps via experiments with different heat
treatments. We prepared three different specimens. The maximum tensile strengths of the QT and QT-nitration
specimens are similar (about 820 MPa), but the strains are significantly different. However, the fatigue
characteristic depended on the heat treatment.
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Table 1 Chemical composition of SACM645

L

C Si | Mn | Ni Cr | Mo | Cu | Al | Fe

0.43]0.32|0.34|0.081.48|0.19|0.17 | 1.11 | Bal.

Table 2 Each treatment conditions of SACM645

Treatment condition
Matrix as rolling
QT 900C oil-quenched, 650 C 1 h
tempered
Nitration 520 C 60 h, furnace cooling

Fig. 1 Shape of tensile and fatigue specimen
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Fig. 2 Micro structure of the SACM645 with
QT+nitriding treatment
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Fig. 3 SEM image of SACM645 with nitriding treatment
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Fig. 4 Stress-Strain curve of SACM645 with
various heat treatments
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Table 3 Fatigue limits with various heat treatments

Heat treatment condition Fatigue limit
Matrix 533 MPa
QT 492 MPa
QT Nitration 656 MPa
—’— Base Metal
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Fig. 5 Micro-hardness of SACM645 with various
heat treatments
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Fig. 6 S-N curve of SACM645 with various heat
treatments
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Fig. 7 SEM image after fatigue test with SACM645
material
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