5540 % 451
2024 4F 1 A

F 3 S D
FOREST ENGINEERING

Vol. 40 No. 1
Jan. ;2024

doi:10. 3969/j. issn. 1006—-8023. 2024. 01. 014
WE X ARE W im kAN TEM R ZZEWIZITEAR

AR, IR AT, T &4
(ZRAbbolk K22 HLE TREZEEE, MR 150040)

B OEABARAARGTEHMRTEMNER, B —HRT OB R BT, B A RTK A AT & ELH
OB FON EREATRENERT FAFTHUELNAECELE, AN AT HEREN R ITER N EREE LI
FHIMABT  REL IR NEREAEREEREN, A O N ERA ST R FZONBIE, ZRARIARMEN TG, &
REN MU EEREEHEEND TH HEMXERNEX,

SESEAR SRR B 5 O Sk WL 5 B T ) A 5 98 4 ik

RESES .S X HEKFRIRAD A X EHS :1006—-8023(2024)01-0122-06

Design and Research of Positioning Clamping Device for Double
End Milling of Passive Wooden Windows

REN Changqing, SUN Yongchao, YANG Chunmei” , DING Yucheng
(College of Mechanical and Electrical Engineering, Northeast Forestry University, Harbin 150040, China)

Abstract : In order to meet the needs of European wood windows customized size change, a size adaptive positioning clamping de-
vice was designed, and the finite element software was used to carry out static analysis of the clamping process of wood windows, ensu-
ring that the elastic deformation of wooden windows was within a reasonable range while meeting the clamping requirements. At the
same time, in order to meet the lightweight design requirements, the topology optimization design of the press roller connecting frame
was carried out. The structure of the press roller connecting frame was improved according to the topology optimization results, and the
static analysis and verification of the optimized model were carried out, and the optimized workpiece was finally obtained. The results
showed that the weight of the press roller connecting frame decreased obviously after optimization, which meets the relevant requirements.
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Tab. 1 Wooden window processing dimensions ~ mm
I AR CniNG RNRST

Processing components ~ Maximum size Common size Minimum size

At

Wooden window

2 0002 000x200 1 200x1 200x200 500x500%x200

1. JERLINGE 2. BEAE B AL ;3. 2241 ;4. 2 e B B, 5. 5 ),
6. UK ;7. FiJc B HE

1. Feed trolley; 2. Chain drive motor; 3. Lead screw; 4. Left clam-

ping device; 5. Chain drive; 6. Machine tool; 7. Right clamping device

B 1 #e3hXAKERmSHIN T EMNLEREE R EREE
Fig. 1 Overall layout of positioning clamping device for double

end milling of passive wooden windows
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1. Side roller; 2. Upper cylinder; 3. Connecting plate; 4. Bearing;
5. Press roller movement frame; 6. Press roll; 7. Chain drive; 8. Slide 1;

9. Lead screw; 10. Slide 2; 11. Base.
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Fig. 2 Overall layout of the left clamping device

in milling process
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Fig. 3 Stress diagram of milling wooden window
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Fig. 4 Deformation cloud map of wooden window



AR, 45 sl R B XUmBE I N T (o7 e 35 B i et S ot 125

A: Static Structural

Equivalent Stress

Type: Equivalent(von—Mises) Siress
Unit: MPa

Time: 1 s

Max: 0.088 4

Min: 7.49 x 107

2023/4/8 17:00

0.088 4
0.078 6
= 0.068 8
70.059 0
0.049 1
7100393
100295
00197
0.009 83
=748 10"

A: Static Structural

Equivalent Stress

Type: Equivalent(von—Mises) Stress
Unit: MPa

Time: 1 s

Max: 0.088 4

Min: 7.49 x 10~

2023/4/8 17:01

0.088 4
0.078 6
0.068 8
0.0590
0.049 1
0.039 3
0.029 5
0.0197
0.009 83
7.48 x 107

5 KERAEE

Fig. 5 Stress cloud map of wooden window
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1. Cylinder; 2. Connecting frame; 3. Bearing with diamond seat; 4.

Motor; 5. Coupling; 6. Press roller connection frame; 7. Press roller.

Blo EHRERREEKEHE

Fig. 6 Overall structure of press roller connecting frame
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B: Topology Pptimization
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Fig. 7 Topology optimization results of press roll

connecting frame
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topology optimization
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Fig. 9 Deformation cloud map of the optimized roller connecting frame
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Fig. 10 Stress cloud map of the optimized roller connecting frame
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