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Test research of water jet peening strengthening

DONG Xing' WANG Rui-hong® DUAN Xiong’

( 1. Institute of Mechanical Engineering Heilongjiang University of Sciencevand Technology Harbin 150022 China; 2. College of Computer and Information
Engineering Heilongjiang University of Science and Technology Harbin 150022 China; 3. College of Mechanical and Electrical Engineering China University
of Mining and Technology Xuzhou 221008 China)

Abstract: In order to obtain the effect laws.of water jet peening strengthening effect on peened material surface me—
chanical properties and fatigue life «chosen peening pressure movement velocity target distance as effect factors did
peening test to 2A11 aluminum alloy and 45 steel by water jet. The micro hardness tester and X-—ray stress analyzer
were used to respectively determine peened surface micro hardness and surface residual stress. The scanning electron
microscope was used to observe the fatigue fracture morphology the energy dispersive spectrometer was used to analyze
inclusions composition in the area of internal fatigue source got the water jet peening strengthening amplification effect
and fatigue crack initiation mechanism. It is indicated that water jet peening can improve the surface micro hardness
surface residual press stress and fatigue life of both materials the biggest surface micro hardness target distance and
the biggest surface residual press stress target distance exist. Under test conditions the fatigue life of peened samples
on 2A11 aluminum alloy and 45 steel respectively increases 1. 74 times and 2. 67 times at most than that of initial
samples moreover the mechanism of the fatigue crack initiation position with water jet peening is the same to tradi-
tional peening.
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Fig. 1 Test equipment of water jet peening
1
2 10-15 Table 1 Peening condition of peening specimens
16
2A11 45 d/mm 0.33
al(°) 90
A 2A11 p/MPa 80 100 120 140 160 180 200
45 p/MPa 140 160 180 200 220
v/(amm * min 1) 198 297 396 495 594
o t/s 0. 100 0.067 0.050 0.040 0.033
[/ mm 10 25 40
1 b/mm 0.33
2A11 45 | ) 2
° XJP -3A Table 2 Peening condition of fatigue specimens
2A11
@ @ d/mm 0.33
0 (AlLCu) S (AlLCuMg) 45 /() 90
o MTS 810 Material Test
system p/MPa 120( 2A11 ) 200(45 )
0o, =346 MPa o, =474 MPa( 2A11 ) o, = n/(r* min~") 20
705 MPa ¢, =830 MPa(45 ). o/(mm + min 1) 6.6
2A11 45
L 596( 2A11 ) 471(45 )
: 4 v/( mm * min~")
L 0.033( 2A11 )
GB 4337—84 tls 0.042(45 )
° [/mm 10
b/mm 0.33
2
1 o
3
3.1
~7 100% » MHV2000
1 0.4904 N
2 2 o 10 s
GB 4337—84 5 HV s °

121HV, o5
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Fig. 2 Peening process -64.1 MPa
10 mm 40 mm 2A11 45 -43.3 MPa -67.2 MPa -39.4 MPa.
122HV s 4('¢) 10 mm 40 mm
137HV, s 319HV, (s 323HV, g5 - 2A11 45
0.33 mm - 64. 1. MPa -108. 3 MPa -67.2 MPa
44.55 -219.2 MPa.
mm 10 ~40 mm
; ( 40 mm )
( 40 3.3
mm) o 5 2A11 45
3.2 S-N o
XSTRESS3000 X — ray Stress*Analyzer 5
—-40.1 MPa( 2A11 ) -36.1 MPa
(45 ).
4 N 45
o 4 2A11 o
2A11 45 2A11 3
o 1.74 155.7 MPa
4( a) 2A11 45 2.857 x 10°
80 MPa 200 MPa 140 MPa 4.964 x10° 2.857
220 MPa x10°
—46.2 MPa -137.8 MPa -40.0 MPa 155.7 MPa 170. 4 MPa 1.09 .
-79.4 MPa. 45 3
4( b) 198 mm/min

594 mm/min  2Al1 45 2. 67 282 MPa
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Fig. 3 Relationship of micro hardness pressure velocity and target distance
Or Or or
| 458 Lo 45t —— 451
£ —= Al ES < —=2A1RESE = 50— 2A11$EE%
S -40p % 20 E
= 60 \\\\ £ 30r R -100F
5 -80 i -40 IR
& -100 g—so- ?’4‘150'
& -120} & 60 & 200}
-140 - =70 |
-160 | I I I I 1 1 1 -80 1 1 1 1 L I =250 1 L L 1 1
80 100 120 140 160 180 200 220 240 100 200 300 400 500 600 700 0 10 20 30 40 50
i }3/MPa HEFE/(mm * min™) FEEH/mm
(a) (b) (¢)
4 N
Fig. 4 Relationship of residual press stress presstre,velocity and target distance
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Fig. 6 Fatigue fracture topography of 2A11 aluminum alloy
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Fig. 7 Fatigue fracture topography of 45 steel
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