KA Gt LAKRR LG

Tianjin Sino-German University of Applied Sciences

= Bl T

& B R TH B B AL B4 vt
Structural Design Of Ultrasonic Shot Device On Metal

Surface

78 A

2L
=

RAT AR IS TR

s
* K
W
8-
A

RERE

i L

SE AT 8]

2022 6 A3 H




KA Gt LAKRR LG

Tianjin Sino-German University of Applied Sciences

= Bl T

& B R TH B B AL B4 vt
Structural Design Of Ultrasonic Shot Device On Metal

Surface

78 A

2L
=

RAT AR IS TR

s
* K
W
8-
A

RERE

i L

SE AT 8]

2022 6 A3 H




REFENMARAKE
ARPE RN (83 EMEBRE

o R 2 b b | s Skt
i = | == 2
£ BRI 5 TR | g LR EIE *f
B 47 o R T AT WAL Bt
L e L b
o L e B HLIE B e R e R R 5 B, W AL T
ST AR P S o TR Y A SR TR G AL
. | 3 LR ARG R R, SR R R
desm gy | P HIRHER IS, JEAME GBI H AL T R, 7E Rty
S| AR W AR TSR U T,
SR AL B0 R TR EE R, ST H 25 25 fire B AN G AL
WA ARIE K, TS AR TS 0, AR . P
S P AL S g L AR S
(D SHTHF S %,
(2) WE LR S,
ERRE oy syt it
K (4) =R S B i
(5) M7 TN 475 .
- RN M RN, 4R R TSR EONLEE, = Sl A
RIRSRE | et
JyE R VTR

(=) HEFEN:




ol

¥ B
2
SR
¥ 8
Ik H -
5T

RA3FEDLAKR LS

Tianjin Sino-German University of Applied Sciences

Eillngit G230 E5H

H - ) R R P M AL B A5 g it

AL AR B

RATdediliE T

7 LA

18414020322

2021 £ 12 H 3 H~ 202246 H3 H

¥

P

ﬁ—{_A

g
3

E4HTFEHBA: 2021412 A 3 H



Lo Salbiih GBSO AE%S45 R FBOTIRE % RS R R B RS, 28l 7or NH &%
FIREM. WA B ST GO FFUAHT— 8 IR E R A 24

2. EFBHEEMANE, BARFAEREBTE GBS0 58 B A — 2

3. MEFBNAR R . B FELAMIIRE, METCAR, ARSHFRG.
AR s HEE 4T (40 16014010101)

4. ARFEHHERBMIES, RS ER GB/T 7408—94 (Hiofscsik . (7582
oo HIARIRS R RRE) BUEMESR, —HAPRAS RS, W “2004 43 5 21 H” 8
“2004-03-21" ,

. ABBE G830 RS MER, WNAZRAMEEA. Sl GB3O
—E; A0 TRACKLR 15K, A2 S HAISHIRBLELR 2 5K SEMREHL 1 & 0 2 17 A



Bk & it B30 &£ F #

1o Bt Ges0) R 5t AR X

RENHLI L R SIS e TR 7 S v A 9 57 8T, TR 577 i 3R S A I 2
KAWL ZILI, FF H MR R PO T IS & RIBEA ok, R AT RE &g sk
PN I o SRS N e 2 RO R e 7N E i N LS D WA (R -S  BUIE & < R W
SRR NIRE ST, REMA BRI F AT 5, St HAE A A dn AR SE R H A

e P Y RS AL R — R TR ) R T BR AL T, kb o A A 3 T R A R B AR
TSI NIRRT )Z, IMHIREY ARG 57 R, ST s . Al sefal s il
SFNL RN IABLEE AL T IR AF A 57 75 A o A5 ALR AL T2 NI B S LI
Fr (s p B, REVS R 2G0T A2 MR B 78 BRI X 48k, ISR 57 R R 2B, W]
L3R A shBLt Fr (9% 55 A o H AR A I A5l — R AR S ma L5 30, (B2
P GEMEAL I3 AL AW G BERR, 3 AL ey AR R i = 7 A A AR K M 5T, ik
HMEGEBALRI SR FUE R, (R Ry oy I 59 AL FROBRTRY ME S A A, RAERAE (10 3 AL R T 7%
S50 WU I Fr 21T, DSR2 A% Ge AL 1) AR AR LS EE AR, SR 1 (K% 57 7
fms 1 HARGWOAL IS AR E R, TAFBU A A Ay A2 g, HAERERGE . IR
RN 7 M58 AL ) 2 ¥ s T B EE KR S

2. BRI GBS0 URAVESS I A 2SR 2E K

(1) HRTRFFE 7 %

FEF R P AL SR AL (1 S BT Y a4 1R SRR b ST RTAT L BRI ST %
(2) WEMEHERKZSHL.

RAETT %, WESENM S

(3) XA ST B

A =4Ef B8, WA EAT s

(4) X7 gt AT B

R R AR ATRC &, 4L TE Bt 5E AL -

(5) X7 kb HREHEAT B A% .

LA R T 0 FARALL, 37 gt AT 23 A AT FE




it o0 ERR (RNt KR, SEYREERE

(1 Bkt (830 —%&

[1]

[8]
[9]

S W22, 15 5 AR B TCA B 4t 75 W R B (07 o 30 36 5 BB 40 BT (9190
22 & H AR, 2021,64(19):30-36.

PEJE BNl B 7S R SR A 1 SRS B FE[D]. UM FLNIR R B TR %,2013.
P BH, A58 U], 5 Jeh 2, A P IR 1 R P R A [ 8 P 7 20112
W R MR BE i P B AL IR IR B (L0 TC4 BRE B3R TR A F) 475 FCRE
FU[I] 020G B )1 1R ,2020,56(04):14-18.

ST 1555 2R, i PR 1. 56 T DEM-FEM 8 2 (R85 188 AL A6 S50 4 47 [J/OL] il
75 54 1-13[2021-12-01].

M GRER T e 7 I MR T R A R A 9 BRCIR 5 S R [T WUBR R A
#,2019,43(05):1-5.

S U R AU 7, 2R A, X 50 R Ak T P I AL TC4 98 55 1 e R sl (D], o B 2 T
TF£,2018,31(06):22-27.

GAKAE 4 R ADRHER 75 R T SR BOR (R 78 5 B R B R (0] 70 [ 4 Je d AR, 2018,
TRTE B 4 TN 77 7 WAL A 3R T SR MR R A AT D] LR & BEAR, 2019.

[10]Fei Yin,Milan Rakita,Shan Hu,Qingyou Han. Overview of ultrasonic shot

peening[J]. Surface Engineering,2017.

[11]J. Marteau,M. Bigerelle. Relation between surface hardening and roughness induced

by ultrasonic shot peening[J]. Tribology International,2015.




PE Lk s AR

=

Hht

gl




RAFEDLAKRAZ

Tianjin Sino-German University of Applied Sciences

ARG O30 TR

ol

¥ B
2
SR
¥ 8
Ik H -
e

e SR RS WY B A

L AR 22 B

AT ARG TS

7 LA

18414020322

2021 FE 12 H 3 H~ 202246 A 3 H

P

¢

%

~

9_[

HEHBA: 2021 £ 12 H 3 H



—.  JEBHRENE GRENENEN. 5FREERNEAMIE (KA Bk

s, REEEFANE. SHRE)
(—) BB B AR X

RS R AL A R A A, R S R 57 AR RN R TO% 2 A R S P A2 K
EINLIE FE R A 7R S v 98 55 BT, TR 57 TR DR AR T R R R £ B, I HLIT
SR T A AR 25 OB e K, RTINS W] BE i AR N AN B S, PRI A
IR o7 A TERE ARG OOV 2, B BGE TR PUR T BRI B /1, EMTE BB
PEREATSRAL, SR LA A A A AT a] SE PR H Ao T A I AL Ak AE — R IRN g R T 5k L
2, RS R PR I R A R IBEVEAIE SN BOR BN TR, SRS R AN IE S0 57
KRG TP S B S0 AT RSN PR T BT (98 5T A5
DA —Rlopr B A S b R IE BOR, il Al AR R FF DR o7 A Mk Re, st & )s
EEESITP

R AL AL T EN RSP A KRB B, RE SR SR SUR A R T e 72 B R T
DXk, SEZENE 7 R R A, AT AR sy A S LH F BR9855 7 o 10 L AT AP A AR s Al —
R ARG ms R 50, (R RAR SR AL GR R EEROR, AL s o TR T =
PEAEAR BRI ML, BRAME SEmTAL I SR AL TR, fE i b ol T 59 AL RO RRY i S K 2k
TR ) 550 AL T 28 2 B 0 U W 36 THT, - BRI 2 AR G 05 R AR TR RS T2 R, S
TR 57 A s 1 HAR WA B AIRE R, TARBUS A AR gy, HAErE .
ME AL, BB, e HERE, AUEA IS T DL RIS . A A
VRABELE 0] P IR 0 SR AN BT S T R SR b, T R S BT T R R
Z Y BT A AT RO, WE SEM RIS, WA TR, AR
TR MRS 7 S BEAT 3T A% SS R AOR B CE AL SUE PR A I H Y, BT AAS BRSO i
P AL A5 BETH A R




S EASBE (A Bk KRES

P Y L AEAL BRI FL BRI Al R ok (1 — R R R s AL BOR . AE201H 4250
AR I 7 — e it OB A SRR A T v (RRg kA ) R R 7 ek R T S o
drft AW TR P A A ROR, il BT Sk IE s T AR L A . 19604, JF
KT — PR T AL G R 3 AL U AL EOR . AR R B s R 3 T H Sk A v
PR, AR P R N 9Kl 3 o T R A AR Bsmk, SRALRIEE) T A R R
WLIM AT R o P 58 AL BE SRAF LS A s AL ORI BGAR B 9L /=, H AR BE& AR BEAE(R,
AL IS FE MR F AR RN, BRI L SO AT RLR T SR AL S AR R BB T 1)

B 1 _ESCRR B AT B R SRAL e RARA R T A, 3] DUSEEL e RO R, 1K
PLE R AIHL. HLER L 52 RS0, AR AR R AT i 1 N TSR LR A 2 Rl A &
L. G RRAEARK, BEM TSR RIAE, BAEB AR —ESEN SN
ROUSAF 2R M EN. HAT, FEPRSNEAEBIER 7N TSR, &2 M
TRE. Mg, TRV PUBSCESFSUR, JFERIhta R TR e eaimpie.
WBN3 DITENSEGUSIN . —HLUOK,  @JER M A RERY R sk, BB s
AR I, IF H DA HIT AL XAy H 1 R P 5 s A BORALE [/ N Ah AT 2225
TG T — MR . A N TR 2, B A AR AL SR IXAS A AR 3R
B -

(=) REXEFANE

18 5 [ KB O B X B A AL L 2R N 9T

2AEBRLEE L A B TR IR R R A S A AT T
30 A% Gt e P L 2 R DA B A s e 1 JiR R REAT AT 7

4 8 = 2 1) 1 X 7 AL 5 AL S A A A T SR AT B e AN T

50 AU ARAL S5 77 dh DO REEAT R AZ A 5T




(M) &%3CHk

[113835, 155 25 B, i K . 25 DEM-FEM #8610 60 75 155 AL SR A0 B0 20 T [J/OL ] i 25 2
#:1-13[2021-12-01].

[21HEp% KBl B 75 AL oAk B SE BB 7T D] S0 FLRIOKR R K %%,2013.
[BIEIRRMR. P AL BRI B 18 5 SRR 8 [D]. P B2 R K °%,2010.

[4) A 52368, 2 4 R 7 WAL TR SR AL A (R BIF FE IR 5 0 P 3 (] AU TR
¥,2019,43(05):1-5.

[STZ 5 H, 230 0, 7 s 2, (e s PR B 1 R P W AL SR A [ 82 P 7 2 1-12.

[615% %, W)™ 22, 15 5, A5 . TCA BG4t 7 85 R A 78 2 2 06 5 1B 23 T [0 A9 25 o i
A.,2021,64(19):30-36.

(71K K T, PR 3, 5 T 75 W LIRS IR Xt TC4 Bk A 4 3 THI DR A5 B 0 (¥ 0 BB 7 [I] 045
5 25 1) 38 15 A, 2020,56(04):14-18.

[BTEXTE AR A 4 TR, g 78 75 W L J T At R T IR A R A0 M [T AR & BE R, 2019,

(915 HE B AT-H 75, 2R AL X B AR AL BRSP4 TC4 2 57 M B RS2 I [T A [ 3 i 1
F£,2018,31(06):22-27.

[10]Fei Yin,Milan Rakita,Shan Hu,Qingyou Han. Overview of ultrasonic shot peening[J]. Surface
Engineering,2017.

[11]J. Marteau,M. Bigerelle. Relation between surface hardening and roughness induced by

ultrasonic shot peening[J]. Tribology International,2015.

—. HAERTER

21k 338 FEAR HHSR




2021. 12. 10— | EFIAHRGRL, TR AR AR E AR | TEMERN S, 5
2021.12.31 | IR, HHATHHAAR F R, HEEHERE. SEE IR
2021. 1. 1= | VELN BT SCRRANTERE, o 75 Wt A8 B AP AR (PSR | X 78 g R 38 B AP 1
2021.1. 31 HEAT 98T SR 3BT 5E
2021.2. 1 | Zo] PR S IR AR 5 B RE, b iE A s JUE B AT | 4 A8 75 ot AL 45 4 1 58
2021.2.28 | fERERFE R H SO &R . DS
2022. 3. 1- | XA ALEE A AT vt 2. RMIAHARR | ¥ 1 58 B 5w oe 3
2022. 3. 31 T AT et e A B T E B, ST E
2022. 4. 1- | IR¥EH R ICH el BTt 50 7 RftAT 8 45, B 5w | B 857 B 5E e S
2022.4.30 | CHMPATE . By

(1) AR % s

(2) B2 CATTA. SolidWorks. AutoCAD & T 2 B H At

(3) sEFRE, BTFIIMAE
SERLUR R Y

LA %A




R

& 6 S U
FFRRZ it
AN, a4 K




KEPENHZARKRE
ARE Rt (83 BIERA

ANFEFEY: PrEsgflit G830, AR N AU
RN, HATOIR AR IS MR . BRSCh E2iE M 51 - A A 41,
AENV BT GBIO BT RR AL SR ABHER . AR
A AT RRBIEM N . SEABT G0 B K Bt 7t TAR
tH TR HAl S NN ERAR, 2 e S b BLITRA T shn W o A B B2
(30 JE QRS B IR DA AR AR H.

L GBSO (EE%S: A8 v Ts

£ H H

AN izt GBI BA NG 324 I FURCR
B werh QR3O MamMAg, JFRERIEEH . OB . 4
853 PSS A A — BN

(U
N

paisis

R

bttt (B30 RSN

A H



wm =

57 Wi 58 e <o AR A L (R R e W LI — R RO 3, IRRREE B3
Wi ¥ Ve gt B P 22 4o RS WAL D — ROl B WU P AL AL BRBOR, 132
IR U B A s IR b, I S m AR RO o7 PERE 1T A% STHLIE
FURE AR A RV AN B SROE AR ZE Lz, PRI SO — Mo R A T 3R i A
W 57 VE RE HO B 7R BOALAOKR AR B . e S5 R WAL B I S5 . ALK
FAVERRT SR FAL b, Beit B A LR B AT, AR Beit 4R
AT R 2 SRR, 0 IR Bl e WAL AN KA e B A 2 S 20 S AR IR
L, G HaRE T REREE, AR R oL, XSGR F1, S o7
PRBNET AL, A A BR oo A F AT 58 N 77 50 A R 97 0 #r - AR 3 S5 24 SR
SE 32 7 5 VA S TN 57 38y Je AR T B R IR 73 o3 BT 22 L RE 15 AR S2 AL RN 7
B A ST PRSI MAE A, PR U2 B i e PR R e R B o7 PERE R 26, 5K
W g KR R & SR SIMU i dEAT B 0 o0 M A SO 57 e b, AL =
LR BRI S 7 RN T, AR TR FEAS A& ARSI 8 AL ) Joit e DA S Al IR
HRZHLM Fr £/ 2 e AL B Al E, B R 57108, D i i A2l A st
FLPPRAEE B ] A 2 5 EE T K, HIB B 1 WAL sm A R 2R i A ROR

KA EAEBUREE, FN 0T AROT T R



ABSTRACT

Fatigue fracture is the most common form of failure in the application of metal
parts, which largely affects the safety of equipment.Ultrasonic blasting as a new type of
mechanical parts processing technology, is widely used in the production process of
mechanical parts, used to improve the fatigue performance of parts, and the traditional
mechanical blasting is far from the production specifications and requirements, so this
paper puts forward a new type of CNC ultrasonic blasting device to improve the fatigue
performance of parts.Firstly, based on studying the structure, composition and
mechanism of the original ultrasonic shot blasting device, Design the drawing of CNC
ultrasonic shot nanochemical device, Sketching, modeling and assembly according to
the design drawings, Describe the components and working principle of CNC ultrasonic
shot nanochemical device, Combined with its structural and functional characteristics,
Under specific working conditions, Apply a static stress to it, Increase the number of
fatigue vibrations, Static stress analysis and fatigue analysis using finite element
analysis software, According to the operation results, determine the maximum
deformation after the force and after increasing the fatigue load, Analyze whether the
device can withstand the static stress load and fatigue vibration, And explore whether
the device meets the conditions to improve the metal fatigue performance, The
experimental results show that the static stress and fatigue analysis of the pelshot
chamber and engine blade, The pelshot chamber and engine blades produce minor
deformation, The degree of deformation is not enough to affect the quality of the pelting
and the degree of reinforcement, And on the basis of the reinforcement of the engine
blade, No fatigue damage has occurred, Therefore, the designed CNC ultrasonic spray
shot nanochemical device can meet the strength requirements, And it has achieved the

effect of shot blasting and reinforcing the surface of the parts.

Key words : Ultrasonic shot device; Static stress analysis; Finite element analysis;

Surface reinforcement
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