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Abstract

In order to solve the problems of difficult positioning and clamping with universal fixtures, low ef-
ficiency of manual secondary positioning and clamping, and difficult to ensure the processing
quality of series of multi hole weldments in drilling, modular combined design method is adopted
to design the combined connecting rod opposite clamping device and the jaw pressure clamp adap-
tive clamping device, which realizes adaptive positioning and clamping of series of multi hole
weldments. In order to further improve the reliability of the design fixture, the design scheme was
simulated and optimized. Through the analysis of the main causes of the maximum stress and
maximum displacement at the long arm end of the rib plate, a self-locking auxiliary support device
was designed, and the control experiments with clamping forces of 7500 N, 7000 N, 6500 N, 6000
N and 5500 N were established respectively. The results show that the self-locking auxiliary sup-
port device can effectively reduce the maximum displacement by 10.8%, and reduce the clamping
force required for the long arm end of the clamping rib plate without affecting the clamping rigid-
ity of the clamp; The clamping force is proportional to the maximum stress and inversely propor-
tional to the maximum displacement; The reasonable value range of the actual required clamping
force is 6500 N~7000 N.
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Figure 1. Schematic diagram of machining coordinate system of series porous weldment and
drilling machine
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Table 1. Dimension table of porous weldment series

* 1 BLRERGRIIRST R

RIS
JF(mm)
450 520 540 685
L1 274 304 316 452
L2 294 364 384 529
L3 325 394 406 497
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SRR v A AR AL, BN TR AE LLORIE4] [5] [6].
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Figure 2. Schematic diagram of side bending and position deviation of rib plate
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Figure 3. Schematic diagram of clamping scheme
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Figure 5. Schematic diagram of positioning element
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Figure 6. Exploded view of combined connecting rod oppo-
site clamping device
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Figure 7. Self-adaptive clamping device of vice pressure clamp

7. ROENMBBNREKE

4.3. K@M AEE R

H T L AL S VR TR SR, DR 7 X AR Y R 0 R 2 K 2 SR B A O SR L R AT 9 P A
i F Solidworks Simulation 1/j B 40 T i ¢x S S U 685 RS 7e S AREEAT 07 /0 AT, IS 36 HLAE I K 77
B3R DI AE HTR RIS AT e AL S VEVE I A o il 5 B S AR S BT 52 A1 B A R AT
T

TESERR AP N Tl A rp, RS ldt 4, k45 & £ 59 0.03 mmir, il TFLFL#% d =18 mm , o, =500 MPa .
TS AT F, =772 N, 8551 /%M =5 N/m .

THE AR [8]:

DOI: 10.12677/mo0s.2023.121044 466 R ()


https://doi.org/10.12677/mos.2023.121044

BRRA 4

F, =667df 'K

0.75
k [
P 736

M =0.34d? f*°K
ATIATS, DR E S A 5 mAENUR (X, Z) 1 1 W EEAT 20007, 90 w2 2R B ERHART R4k
M TT FRVES BHIT) R DL B A, e 8 o, P B R A = 0.15. M /1
R SRR T Ry, FRAL A RE K MNP Fue Heh K=2.9, AR H SRR )

3F,
F=——=7500N .
2f

Figure 8. Stress analysis of long
arm end of rib plate
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Figure 9. Schematic diagram of boundary con-
ditions
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Figure 10. Finite element model after meshing
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Figure 11. Stress nephogram
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Figure 12. Displacement nephogram
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Figure 14. Three-dimensional model of self-locking auxiliary
support device
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Figure 15. Stress nephogram

& 15. KO =E

URES [mm]

4401002
Aiki]4401e002 l 40340002

£ L 3668e-002
- 3.3001e-002

L 293de-002
2.567e-002
2200002
1 834e-002
1467e-002

= 1.100-002
7.335¢-003
3668003
000030

Figure 16. Displacement nephogram
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Figure 17. Stress nephogram
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Figure 18. Displacement nephogram
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Figure 19. Stress and displacement line diagram

E 19. R AOFIBITL&E

6. REZEHMEH

e 20, e B SRR e LA AT X A R B AR, PR LS 0B B G R B AR, B8
B e T D R T2 U A LA 5 B A B, 3 T T 2 G PR AL B PRI T A e 2 I 2 2 A i DY Sk
BhIR

DOI: 10.12677/m0s.2023.121044 473 R ()


https://doi.org/10.12677/mos.2023.121044

PR A

farey
=¥

1-HBGUHTRE; 2.8 DR HER R R E, 3- 4G
EFPRS AR R E 4 TR

Figure 20. Three-dimensional model drawing of fixture overall
structure

] 20. Sk ELBALEH = S RIE
7. G578

AT RN 2 AR AT VRS L EHE AR, Wb T —Fh R 5 2 LR AU ALIR i T
L MR JEUBIARTERE i 22 1) 685 L 2 FLAR Bt A S B K oy 32 BRI FU 0 GdEAT 0 EL o0 #fr, 46
W

1) SRR A AR A o T, o P A P A AR s PR 805 M1 T DA AR B K B 8 T e —
AMER 1R 801

2) BB IHE R TE R i 5 T 5 e B b, 3 B B B FTE AR IR T
KIFEH:

3) FB AU B n] A 08N AR A i I LN ) B R A%, JRE Tk 10.8%: AT FEASRL I e Ak
FEMIME A TSR R a0/ SR B AR A 3 T 5 ) SR K 0

4) JEIEHRARMIIRIE, SEKMRE R L, SLhRAT T I % & BLEUE YL Y 6500 N~7000
N

E&InE
Wi BRI H (2022C01202) .

SEEk

[1] BEER, KK SIEEMEEEMETZMIRI]. HEEEAR SHUER, 2015(4): 129-131.

[2] shilgdE, RARA, ZHM. PREZREREEL T AVUR R, AEHUKRS B3k in THER, 2022(1): 156-159.
[81 R, ZoRE, OBIS, TEW. RESHAS T a45 I B[], BURHIE T, 2021(11): 93-98.

[41 X1, XS2&, fHF], I, B, Samsm. AR BAT B R LA RN AE0URSE A3
I TH A, 2022(6): 188-192.

[5] . HREREAR T AR TAS ] e T[], SliEE AR SHUK, 2022(4): 121-125.

m

DOI: 10.12677/m0s.2023.121044 474 e RSE TR


https://doi.org/10.12677/mos.2023.121044

BRRA 45

(6]

[7]
(8]
[°]
[10]
[11]

[12]
[13]

TREPR, SKEME. I TIRZEFARTAEH TR Z ST 5T 0], BTG T, 2021(12): 74-78.
https://doi.org/10.16731/j.cnki.1671-3133.2021.12.012

R, BRSBTS AU AL E R RN RIE[I]. FERR 5HUR, 2020(9): 123-127.

4. MUK B TFMM]. bt A2 Tk i, 2014.

WAR, JRIUER, Ty, A TARA A E dh T B s & R[], #lEHE AR 5P, 2021(10): 97-99.
TR, TH R ER BN A T B [I]. AURSUE, 2012, 40(4): 30-32.

KA, FIKOK, F5 30, Bk, A B POERR s REUT K] AaHURS A3 in THER, 2020(6):
132-136.

R, B S IM]. b IE4E RS ARAL, 2001,
MR, MU CAEAOELEAM]. dbat: HULbE Ok sk, 2010.

DOI: 10.12677/mos.2023.121044 475 jé

m

5 H


https://doi.org/10.12677/mos.2023.121044
https://doi.org/10.16731/j.cnki.1671-3133.2021.12.012

	系列多孔焊接件专用夹具设计与优化
	摘  要
	关键词
	Design and Optimization of Special Fixture for Series Porous Weldments
	Abstract
	Keywords
	1. 引言
	2. 工艺分析
	3. 夹具设计思路分析
	3.1. 定位方案分析
	3.2. 夹紧方案分析
	3.3. 夹具机械结构分析
	3.4. 强度校核

	4. 具体设计方案
	4.1. 定位与定位误差计算
	4.2. 夹紧装置机械结构设计
	4.2.1. 组合连杆对向式夹紧装置
	4.2.2. 虎口压力钳自适应夹紧装置

	4.3. 关键部位强度校核

	5. 优化分析
	5.1. 解决方案
	5.1.1. 思路分析
	5.1.2. 自锁式辅撑装置

	5.2. 对比分析
	5.2.1. 最大位移仿真分析
	5.2.2. 最大应力仿真分析


	6. 夹具总体机械结构
	7. 结语
	基金项目
	参考文献

