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A Study on the Fatigue Strength of SACM 645 Steel under Various Nitriding
Methods and Times
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ABSTRACT

In this study, the effects of nitriding methods and times on the fatigue strength of SACM
645 steel were investigated. The rotary bending tests were carried out to obtain and compare
the fatigue strengths of plasma ion nitrided specimens and gas nitrided specimen. The 70 hr.
gas nitrided specimen had the highest fatigue strength of 1.05X 10 MPa over the 40 hr., 70
hr. and 90 hr. plasma ion nitrided specimens, which had the fatigue strength of 3.48 X 105, 4.57
% 10® and 4.64x10% respectively. The relationship between fatigue strengths of plasma ion
nitrided specimens and nitriding time was investigated. Also, the microhardness tests were
conducted to measure the effective case depths. The plasma ion nitrided specimens showed
much higher surface hardness values than the gas nitrided specimen overall.
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Table 1 Chemical composition of SACM 645 (wt.%)

C Si |Mn| Cr | Mo | Al | Fe
0431028 (0321500191077 | Bal

Table 2 Heat treatment condition for SACM 645

900C X 30min
700C X lhr
600C x 3hr

Quenching
Tempering
Stress Relief

(Units in mm)

Specimen| D d |R| L | 1
(Unnitrided) 15| 12 [ 25 {170 50
Nitrided [ 12 | 8 | 20 [225] 40

Fig. 1 Geometry of bending fatigue test specimen

Mi2 PL75
RE

G
L
fr——— ‘/_‘=.
Ve
a3z 15
&7

Fig. 2 Geometry of tensile test specimen
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Table 3 Mechanical properties of SACM 645

: Tensile
Specimen Strength(MPa
Unnitrided 983
Gas Nitrided (70 hr.) 979
Ion Nitrided (40 hr.) 978
Ion Nitrided (70 hr.) 975
Ion Nitrided (90 hr.) 952
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Fig. 3 S-N curves of the plasma ion nitrided and the
unnitrided SACM 645 steels

Table 4 Fatigue strength of each specimen

Specimen Fatigue Strength (MPa)
Unnitrided 2313 x 10°
Gas Nitrided (70hr.) 1.045 x 10°
Ion Nitrided (90hr.) 4571 x 10°
Ton Nitrided (70hr.) 3.483 x 10°
Ton Nitrided (40hr.) 4.644 x 10°
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Fig. 4 S-N curve comparison of the 70 hr. gas
nitrided specimen and the 70 hr. plasma ion
nitrided specimen
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Fig. 5 Fatigue strength of the plasma ion nitrided
specimens and the unnitrided specimen

Fig. 6 SEM micrograph of fractured surface of the
70 hr. gas nitrided specimen
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Fig. 7 Micro Vickers hardness with the depth of the
nitrided and unnitrided SACM 645 steel
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Fig. 8 Effective case depth with the nitriding time
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