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Abstract: The stabilizer bar mounted on the vehicle underbody makes for a more comfortable ride by holding the
vehicle itself when the vehicle is cornering. Stabilizer bars are available in two types: solid and tube. To lighten the
weight of the vehicle, and owing to weight reduction requirements, tubular stabilizer bars are increasingly being used.
Tubular stabilizer bars can be fabricated to be over 34% lighter than solid bars, but the lifetime of the product tends to
decrease rapidly as the weight ratio increases. However, the durability can be improved by utilizing high-strength and
high-hardness materials for the stabilizer bar or by improving the shot peening method.
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Fig. 1 Principal of shot peening
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Fig. 2 Stress distribution of tubular stabilizer bar
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Table 1 Chemical composition of steel (Wt%)
C Si | Mn P | Al |Cr | Ti
0.33 | 0.15 1.20 [ 0.02 | 0.02 |0.05 [0.015
34Mn5 ~0.40 {~0.35 |~1.40 | Max |~0.06 |~0.20 [~0.06

Table 2 Mechanical properties of steel (After Q/T)

Tensile .
Strength Hardness Elongation
34Mn5 1800Mpa HRc50 12.6%
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Table 3 Condition of tubular stabilizer bar

W/R* OD ID t t/OD

Y o | )| om) | m) | (%)

Solid 0% 024.0 - - -

Tube 1 36% 0252 | ©l6.2 4.5 18%

Tube2 | 40% 0256 | 017.6 4.0 16%
Tube3 | 45% 026.1 | 019.1 3.5 13%
Tube 4 | 48% 026.5 | ©020.1 32 12%

* W/R : Weight reduction ratio between solid bar and tubular
bar

Table 4 Condition of shot peening
1) Outer shot peening

" Stabilizer bar

Shot ball size 0.87 mm
Shot amp. 70A Fig. 4 Inner shot peening machine & test specimen
Shot projection time 90 Second
2) Inner shot peening
Shot ball size 0.4mm .
Shot ball flow rate 500g/min A Wukie
Nozzle speed 60 rpm = —
Nozzle stroke 2mm/sec Fig. 5 Inner shot peening processing section
Accumulate pressure 4 bar
800

620

Fig. 3 Drawing of stabilizer bar
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Fig. 6 Test conditions of stabilizer bar
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Fig. 7 FE model of stabilizer bar
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Table 5 Residual stress of tubular stabilizer bar

.. Residual stress
Position - - Remark
LH Side RH Side
Outside | 507 \tpa | -512 MPa
surface
Inside
-589 MPa -454 MPa
surface

Table 6 Stress increase rate by weight reduction ratio

Outer stress (MPa)
Variant VZ/R Increase rate Remark
(%) Vs. Vs.
Solid Tube
Solid 0% 671 - - Solid
Tube 1 36% 810 21% 0%
Tube2 | 40% 858 28% 8%
Tube
Tube 3 45% 932 39% 15%
Tube 4 | 48% 980 46% 20%
Inner stress (MPa)
Variant VZ/R Increase rate Remark
(%) Vs. Vs.
Solid Tube
Solid 0% - - - Solid
Tube 1 36% 505 - 0%
Tube2 | 40% 570 - 13%
Tube
Tube 3 45% 647 - 28%
Tube 4 | 48% 702 - 39%
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Table 7 Stress increase rate by weight reduction ratio
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Table 9 Fatigue crack origin due to shot peening

Outer Inner ID/OD
Variant | W/R (%) Stress Stress Stress
(MPa) (MPa) (%)
Tube 1 36% 810 505 62.3
Tube 2 40% 858 570 66.5
Tube 3 45% 932 647 69.5
Tube 4 48% 980 702 71.6
Table 8 Results of fatigue life
. W/R Fatigue life ratio
Variant %) W/O Inger shot W/ Inne.r shot
peening peening
Tube 1 36% 100% 332%
Tube2 | 40% 89% 284%
Tube 3 | 45% 55% 147%
Tube 4 | 48% 44% 127%

45%

—m-Inner siress
40% -

- -Outer stress

35% -

30% -

25% -

20% -

15% -

Stress increase rate
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0% y
36% 38% 40% 42% 44% 46% 48% 50%
WIR (Weight reduction ratio)

Fig. 8 Stress growth rate by weight reduction ratio
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Vi t
anan (%) Inside |[Outside | Inside |Outside
surface | surface |surface | surface

Tube 1 | 36% 0% 100% 0% 100%

Tube2 | 40% 20% 80% 0% 100%

Tube3 | 45% 100% 0% 40% 60%

Tube 4 | 48% 100% 0% 20% 80%
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Fig. 9 Fatigue life growth ratio by weight reduction ratio
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(b) Inside surface crack

(a) Outside surface crack

Fig. 10 Fracture crack origin
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