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Research on process parameters of multi-pin ultrasonic shot peening sizing
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(1. Faculty of Mechanical Engineering and Mechanics, Ningbo University, Ningbo 315211, China;
2. Ningbo Institute of Materials Technology and Engineering, Chinese Academy of Sciences, Ningbo 315201, China)

Abstract: To improve the working efficiency and controllability of ultrasonic shot peening sizing process, the shot peening process parame-
ters of the self-researched 65-pin ultrasonic shot peening sizing device were studied, and the influence laws of air pressure, firing pin
stroke and ultrasonic amplitude on shot peening strength were analyzed by orthogonal test method. Results show that for Almen test piece,
the maximum height of sizing arc obtained is 1. 073 mm under the air pressure of 0. 65 MPa, the ultrasonic amplitude of 25. 6 pm and the
firing pin stroke of 1 mm, and the maximum shot peening strength is obtained under this composition. In addition, the shot peening
strength is positively correlated with the ultrasonic amplitude and the air pressure, and negatively correlated with the firing pin stroke.
Furthermore, the process parameter that has the greatest impact on the bending deformation of thin-walled parts is ultrasonic amplitude,
followed by the firing pin stroke, and the air pressure has the least impact. Finally, the influence laws of shot peening process parameters
on impact velocity of firing pin are studied by the established detection system, and the results are consistent with that of orthogonal test.
Key words: ultrasonic shot peening sizing; shot peening strength; firing pin impact velocity; air pressure; firing pin stroke; ultrasonic
amplitude

R I BOR LU A IR s o sh T30, A, RIS A ™ A e R s AR T 1 g, L BE

T RE A KR IR Y (5 S (BIRAE 20 kHz LU
b HHRHUIRZI S, P AR R AR N IR
IRADLRIRE SR, 7 sh e e P sh T 23k I i 4
BEXTRA MR T R o, AR R A R )2 A

R EE: 2022-01-06; f&ITHHEI: 2022-04-12

E£mB. ¥ <3315 QIFTHE (Y80929DL04) ; T i BH%
BIFT “2025" TERET (2018B10059)

EB/N: FEE (1997-), B, w54k

E-mail : 18370266642@ 163. com

BEEE. B B (1981-), B, L, #FRR

E-mail; zhaosu@ nimte. ac. cn

JEARR S A, xR T A 20 ih A, b i 52
BT AFRIE s SR 75 Dl LA A o A A
K1 R,

FE P I LA T B AR i T A O ARG, &t
IR FRRE TR T AR A XA R
G0N . ST RS B RS g S A ), AR R
BET REERE, B 1996 4EHFR, ¥ E SONATS 24
R A Y M KA T BT 45 T AT R R A B S
RIGIFTT, FFR T 75 8 AL A LA SR R ) T2
TR, BLCAEATRMZS | P4 Tk e A il 3 451 T
AP BEAME Y, KSA A HF 2001 4E42H, n7E &

A At £

=
W’k?

HHIRE @ ) JERA AR RS EE]E



H e seHLHL BT BT 47 B 4 7 (D) B s iy

2

AT

130 B =

R

AT 4

BT S R s B ]

Fig. 1  Principle diagram of ultrasonic shot peening sizing
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Fig. 2 Mechanical analysis model of plate bending
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Fig. 3 Ultrasonic shot peening sizing platform and driving mode of firing pin

R, SRR Sy AR BT
PR BN, I FLARAH 2 B0 3 A
B3 Ak TR E SIS, 2 1 515 3 FilH 2T
KPR E S FAIENY L,(3) EAits e,

F1 EXHBRERKER

Table 1 Factors and levels of orthogonal test

A%
S Ew— -
SRS A/MPa ARG B/pm  fEEH TR C/mm
1 0. 50 10.5 1
2 0. 60 15.6 2
3 0. 65 25.6 3
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Fig. 4 Platform of impact response signal detection system
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Fig. 5 Almen test pieces after ultrasonic shot peening
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Fig. 6 Measurement schematic diagram of arc height values
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Table 2 Schemes and results of orthogonal test

e g N RIS
A/MPa B/pm C/mm mm

1 A\B,C, 0.50 10.5 1 0.322

2 A\B,Cy 0.50 15.6 3 0.578

3 A,B5C, 0.50 25.6 2 0. 896

4 A;B,Cy 0. 60 10.5 3 0.154

5 A,B,C, 0. 60 15.6 2 0.718

[§ A,B5C, 0. 60 25.6 1 1.032

7 A3B,C, 0. 65 10.5 2 0.276

8 A3B,C, 0. 65 15.6 1 0. 854

9 A3B;C, 0.65 25.6 3 0. 883
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Table 3 Calculation and analysis results of

orthogonal test

S8 SMHES) A/MPa BFE ARG B/pm  FEMTHE C/mm
K; 1.796 0.752 2.208
K, 1. 904 2.15 1. 890
K 2.013 2.811 1.615
K, 0. 599 0.251 0.736
K, 0.635 0.717 0. 630
K, 0.671 0.937 0.538
W2 R 0.072 0. 686 0.198
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Fig. 7 Impact velocities of firing pin under different amplitude conditions
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Fig.9 Impact velocities of firing pin under different air pressure conditions
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