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Abstract — In the present study, the residual stresses can have a significant on the life of structural engineering
components. Residual stresses are created by the surface treatment such as shot peening or deep rolling. The
objective of this experimental investigation is to study the influence of friction and wear characteristics due to
residual stress under dry sliding condition. Friction and wear data were obtained with a specially designed tri-
bometer. Test specimens were made of SUP9 (leaf spring material) after they were created residual stress by shot
peening treatment. Residual stress profiles were measured at surface by means of the X-ray diffraction. Sliding
tests were carried out different contact pressure and same sliding velocity 0.035 m/s (50 rpm). Leaf spring assem-
bly test used to strain gauge sticked on leaf spring specimen in order to measure interleaf friction of leaf spring.
Therefore, we were obtained hysteresis curve. As the residual stresses of surfaces increased, coefficient of friction
and wear volume are decreased, but the residual stresses of surfaces are high, and consequently wear volume do
not decreased. Coefficient of friction obtained from leaf spring assembly test is lower than that obtained from
sliding test. From the results, structural engineering components reduce coefficient of friction and resistant wear
in order to have residual stresses themselves.
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Table 1. Surface hardness and roughness of specimens before and after shot peening
Contact pressure Before shot peening After shot peening

(load) Hardness (Hv) Roughness (R.; ym) Hardness (Hv)  Roughness (Ra; pm)
Test 1 4 MPa (10 kg) 1.27 0.80
Test 2 6 MPa (15 kg) 2.19 1.39
Test 3 8 MPa (20 kg) 414 2.40 505 1.19
Test 4 10 MPa (25 kg) 1.40 0.74
Test 5 12 MPa (30 kg) 0.97 1.19
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Fig. 1. Specimens of the leaf spring material
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Fig. 2. The positions of strain gauges sticked on the leaf
spring assembly.

Fig. 3. Leaf spring assembly sticking strain gauges.

Fig. 4. Pin-on-disk type sliding test.
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Fig. 5. Leaf spring assembly test.

2-2-2. Interleaf Friction &8 ZX|

B AFL 95ko] 25ton 89 TER|EA3
ol &3kt AL jigE ATl leaf springs
3 858 AHEAIZIT) Fig. 55 leaf springs Al¥

o Azlsl At v BHS BHHET. Strain
gaugeol Al L& A3= UCAME] 7t afde] Az s|o]
ZA4 €}

71E

o_}l_, o

s

_4
-

i

2-3. AE 4y

)3 Age AETE 0,035 m/s(50 pm)E YA
A e, d&olx st dEskeS SUPY
AHo| AR AEAtA BE F e HEUHA
4 MPa(10 kg), 6 MPa(15 kg), 8 MPa(20kg), 10MPa
(35kg), 12MPa(30 kg;& ato] FSIRL 2 HY
42 vpEE s vldAE St AgAe A
vl ZA(dry condition)ollA] 2417 Bt FAEAE
i, dgdzde] A43s] 71E317] wigd] vy 2
Fol whatEo] A7) FUlshaA Ase] FHI
(scuffing)7} FABL] H7EA] vl AE-S STt

X leaf spring assemblyS ©|-831] interleaf friction
AEe T WEEAIE7E B3 leaf springdl
52 2AgAh 7 shFell webA strain gauge®]
SE 7183 A F SR AES st
AslE 800 kg & 50kg¥ Z7A7HA AEE V)
5] v

3} ohe shbe HdisksS 1200kg2= 100
kg¥ F7A71AA ABSATE 800 kgoll M= THA]

50kg¥ S ALAITIEM AEE 7ISsT. &

1200 kg°ﬂ"1" 100ng 7]'/\}\]?“111/%1 /\]EE‘ 7]%»33;}\
. 29 A5 Yelstd SF-aaSe Tk

Vol. 19, No. 6, 2003



324

Table 2. COF of specimens before and after shot
peening during the sliding test

COF of COF of
Contact . .
specimens specimens
pressure before shot after shot
(load) . .
peening peening
Test 1  4MPa (10kg) 0.49 0.28
Test2  6MPa (15kg) 0.55 0.29
Test3 8MPa (20kg) 0.52 0.27
Test 4 10MPa (25kg) failure 0.29
Test 5 12MPa (30kg) failure 0.25
Average 0.52 0.28
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Fig. 6. COF signals during the sliding tests.

Table 3. Wear volume of specimens before and after
shot peening

contact wear of wear of
essure specimens specimens
P (load) before shot after shot
peening [mm’] peening [mm’]
Test 1 4 MPa (10 kg) 7.14 11.23
Test2 6 MPa (15 kg) 11.23 11.74
Test 3 8 MPa (20 kg) 13.27 11.23
Test 4 10 MPa (25 kg) failure 9.19
Test 5 12 MPa (30 kg) failure 11.94
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Table 4. Wear volume of specimens before and after
shot peening removing painting

Wear of Wear of
Contact . .
cessure specimens specimens
p before shot after shot
(load) . 3 : 3
peening [mm’] peening [mm’]
Test 1  4MPa (10kg) 3.01 1.24
Test 2  6MPa (15kg) 5.50 2.11
Test3  8MPa (20kg) 7.08 3.38
Test4 10MPa (25kg) failure 451
Test 5 12MPa (30kg) failure 4.89
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Fig. 10. Hysteresis curves for each position of strain gauges in 1200 kg test.
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Table 5. Interleaf friction force for each position in 800 kg test

1 2 3 4 5 6

D 20 kg 30 kg 25 kg 25kg - -

C-a - 25kg 30 kg 35kg 20 kg -
C-b 20 kg 10 kg 10 kg 30 kg 25 kg 35kg
B-a 0 kg 10 kg 45 kg 75 kg 45 kg 10 kg
B-b O kg 25 kg 40 kg 70 kg 20 kg 10 kg
A 10 kg 20 kg 25 kg 20 kg 10 kg 10 kg

Table 6. Interleaf friction force for each position in 1200 kg test

1 2 3 4 5 6

D 45 kg 40 kg 35kg 40 kg - -

C-a - 25 kg 35kg 50 kg 20 kg -
C-b 10 kg 20 kg 50 kg 30 kg 20 kg 10 kg
B-a 20 kg 20 kg 50 kg 100 kg 30 kg 0kg
B-b 20 kg Okg 80 kg 100 kg 20 kg 10 kg
A 20 kg 25kg 50 kg 50 kg 20 kg 20 kg
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