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Abstract :

The fatigue and tensile test were carried out with Mild steel using the Dump Frame of

commercial car. The specimens were heat-treated at 810°C and 930C and worked 4.5, 6.0, 8.0mm thickness
in order to look over the mechanical properties and fatigue life by heat treatment and thickness from the
tensile test result, the yield strength of the heat treated specimens was increased about 35% more than that
of the non-heat treated specimen. The fatigue life of non-heated specimen was decreased 15% but that of
heat treated specimens at 870°C and 930°C were decreased 16.38% and 13.16% respectably according to

increasing the thickness from 4.5 to 8.0mm.
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Table 1. Chemical compositions Compositions(wt. %)
Classification C Si Mn P S Nb

Standard(MAX.) | 0.20{ 0.40 | 1.50 | 0.030 | 0.030 | 0.05

Measurement 0.19| 0.1 1.43 | 0.015 { 0.009 | 0.02

s Aol A Btslx|, M52 F[3%, 20001

Table 2. Mechanical properties

Thi
Classification ; ck;l;ss(mm) 30
Tensile strength (Kgf/mi) 44.52 57.57 | 61.59
Yield strength (Kgf/md) 26.34 4439 | 45.84
Elongation (%) 4522 47 36.9
Hardness (HRB) 62.40
Table 3. Heat freatment conditions
Heat treatment
Annealing Holding Cooling Cooling
Temp. Time(min) Temp. Method
870°C 60 870°C—550C Furnace
550C— 28C Air
930°C 60 930°C—550C Furnace
550C— 28C Air
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Table 5. Mechanical properties of heat treatment

Heat Thickness(mm)
; m ca Classification
Table 4. Loading conditions treatment 45 6.0 8.0
Specimen Thickness(mm) | Pmax (Kgf) | Pmin (Kgf) Tensi strength 2078 | 4744 | 483
Kef/ . . .
45 450 45 870°C (Kgf/md)
: Annealing Yield strength
Material 6.0 600 60 (Kgf/ar) 28.69 | 30.11 | 32.86
(ATOS55) :
80 800 80 Te“fgegffgﬂe)ng‘h 38.69 | 46.53 | 4735
930C
Anneali
Test conditions = caling Yield strength 2789 | 2003 | 3032
1. Stress ratio : 0.1 (Kgf/md) : . ’
2. Wave form : Sine
3. Frequency : 5Hz Hardness(HRB) 40.98

{a) Non-heat treatment
Photo 1. Microstructures of meterial (X 800)
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(b) 870°C Annealing

(c) 930C Annealing
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Table 6. Material constant of stress intensity factor
[da/dN=(4K)"]

Heat Thickness m c
treatment (mm)
4.5 3.72480 2.34893E-12
Non-heat
treatment 6.0 2.22088 5.14745E- 9
8.0 4.20359 3.02133E-13
4.5 4,63971 4.65940E-14
870°C
Annealing 6.0 3.83064 247072E-12
8.0 4.86787 1.70738E-14
45 4.92154 1.36805E-14
930°C
Annealing 6.0 499766 1.03171E-14
8.0 492173 1.39236E-14
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