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Test research of premixed water jet shot peening surface roughness

DONG Xing', WANG Rui-hong”, DUAN Xiong’

(1. Institute of Mechanical Engineering , Heilongjiang Institute of Science and Technology, Harbin 150027, China; 2. College of Computer and Informa-
tion Engineering, Heilongjiang Institute of Science and Technology, Harbin 150027, China; 3. College of Mechanical and Elecrical Engineering, China
University of Mining and Technology , Xuzhou 221008, China)

Abstract; Chosen shot peening pressure, nozzle scanning velocity, target distance as effect factors, chosen glass
pill whose diameter was 0. 25 mm, did shot peening test to 45 steel and 2Al1 aluminum alloy material by premixed
water jet. Adopted stylus method for measuring shot peening surface roughness, observed macroscopically shape
character of shot peening surface by scanning electron microscope. The result indicates that the surface roughness of
peened material obviously augments because of premixed water jet shot peening, and surface roughness augments as
the increase of shot peening pressure and minishs as the increase of scanning velocity, the biggest surface roughness
target distance exists. The bar distortion area which is “furrow” shape with approximatively equal width appears on
the whole shot peening surface, and countless non clearance impacting concave whose shape is anomalous bestrews
on the whole shot peening surface, roughness curve presents “saw tooth” shape, it quite inosculates with “furrow”
shape character on shot peening surface.

Key words: water jet; shot peening strengthening; surface roughness; stylus method; surface shape
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Test equipment of premixed water jet peening

Table 1 Chemical composition of metals investigated %
2T (BT 53 550)
& R
C Si Mn S P Cr Cu Ni Mg Zn Ti Fe Al
45 44 0.45 0.27 0. 65 0.03 0.03 0.20 0.20 0.21 e
2A1 A4 0.70 0. 60 4.30 0.10 0. 60 0.30 0.15 0.70 S
*2 EEMERAMBAZERE
Table 2 Mechanical properties of tested metals
45 IR FE AR bR 45 ISR bR 2AI G AR BETEAR 2A11 SR A A MR IR
o./MPa o,/ MPa 8/ % W% 00 »/MPa o,/ MPa 8/ % W%
705 830 20 54 346 474 19 20

L3 &R~
45 BARWALLRE S 08 JF AL B 625 mm, & 1S mm {5 [BIKAE, 2ALL 85 5 G A WAL AR D R A
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RENE: O AREBILE ] T RBALCER ;. @ AFBEMEHE T AmEIUSER; @ ARSI T iym
AR
2 HEER
REMEALET I 4G 2 HRLRS BE IR IO KR . 2A11 48441 R, =0.16 ~0.20 pm, R, =1.45 ~1.92 pm; 45
WM R, =0.18 ~0.24 um, R, =1.54 ~2.03 pm.
HIVR A K SHFERT 2A11 535 4 F1 45 BX0RA Ak it AL TR RS 2 006 25000 D4 4.
R4 2Al $FEESWEHAIN 45 R 3k E AL K I8 S0 iR

Table 4 Test data of 2All aluminum alloy peening and 45 steel peening surface roughness

2A11 5848 4L 45 s L
W5 AL R EEETud: Hl/ ARMHBEEE/ pm WAL EEE[7u: R/ SRS/ pm
F3/MPa (mm + min~") mm R, R, 73/MPa (mm - min~") mm R, R,
1.0 1.56 10. 20 4.0 1. 16 7.26
1.5 1.72 11.94 5.0 1.33 8.18
2.0 330 10 1.92 16. 47 6.0 330 10 1.43 9.21
3.0 3.61 22.25 7.0 1.51 9.76
4.0 5.02 27.40 8.0 1.73 11. 50
110 4.65 26. 87 110 3.97 20. 43
220 2.52 15.79 220 2.74 14.20
1.5 330 10 1.72 11.94 6.0 330 10 1.43 9.21
440 1.65 11. 39 440 1.31 8.30
550 1.59 10. 70 550 1.28 8.18
10 1.72 11.94 10 1.43 9.21
25 1.92 13. 36 25 1. 84 10. 76
1.5 330 40 1.76 12. 15 6.0 330 40 1. 68 10. 13
55 1.70 11. 14 55 1.39 9.57
70 1.58 10. 57 70 1.34 9.39

3 KEER

RO i HLRS e s (3R 4) SWULAT I 6 3R iUk B B R 0t 17 LB T, iR & /K S
Xt 2ALL B85 <M 45 HMUIL 2> (i 52 Wb A 3 TDHLRE 3 W S 0O, HL AR TATAEDRE J3E 52 WAL T 25 3 0 52 M
K.
3.1 FREBHENTHIREHEEE

30

3 45 T 2ATL 44 42 il 45 R 19 75 T RELBE 1 . s
R, R, SWEILIE 1M (06 R 2. i 3 T, S| A
DAL A4 45 AU R, IR, BEAFWOALEE ) 180 & AR
MR, SHE4 AR, T 2AI #64, MK Zof
(1.0 MPa 1% 4.0 MPa i, R, A1 R, 433 i % o
1.56 F110. 20 wm 4K F] 5. 02 F127. 40 wm, F354 0 3 6 9
T 3.22 A0 2.69 4, XEF 45 G0, M JE S i)/ b
4.0 MPa %] 8.0 MPa i, R, Al R, 4+ 1.16 B3 RTTHLRE 5 5% 7

F17.26 pm B H| 1.73 A1 11.50 jLm, ASHIE SN Fig. 3 Relationship between surface roughness and pressure
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Fig.4 2All aluminum alloy peening surface topography and roughness curve under 4.0 MPa pressure
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Fig. 5 Relationship among surface roughness, velocity and target distance
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