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ABSTRACT
In Taiwan, the number of hand tools is beyond counting which are generallymostly for export. However, the U.S. and Europe have
a very high demand for productquality. So, how to enhance the speed of research and development and to achievestructural
lightweight and enhance the product quality under the premise of reducingthe production cost in order to effectively improve the
competitiveness is a pressingissue for Taiwan’ s hand tool industry. However, the developments of new products are modified after
the initial testfrequently, and there is quite a lot of impact on duration, cost, product quality, tool lifeand other aspects. Hence, it’ s
very important to use CAE technology in the development of new products. Therefore, this study used SolidWorks software to map
out various wrench parts to help us understanding the correct structures and used ANSYS analysis software tohelp us analyze the
stress situation, thereby improving hand tools safety standards. It’ shoped to identify the problem and make modification through
computer software inthe early period of products design in order to reduce the error rate to a minimum andto identify parts for
improvement and improve them through TRIZ analysis in order toachieve lightweight products.
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Table of Contents
I S iii Abstract
.................................................................................................. iv O
L v
s vioOoOo
................................................................................................... ixgdoo
................................................................................................. xitOod od
.......................................................................................... 1110000 e 4 1.2 0 0
D0 O e 21300000 s 31400
OO OO0 o 4150000000 i 4000 0O
O O 0 it 721000000000 i 7220
bbb 922 LT OO0 ittt 10222000
OSSOV URTORPRUTROTOR 1123000 00O ittt 132.3.1 ANSYS O O
.......................................................... 14 2.3.2 ANSYS Workbench O O ..o 15 2.3.3 DesignXplorer
........................................................ 17 2.3.4 Goal Driven Optimization ...........cc.ccccovevvee.. 1824000 00 O
.................................................................... 18241 CADOOOOOODO v 19 2.4.2 SolidWorks
............................................................. 21 2.4.3 SolidWOrks 0 O .coveveveerevnieeerissisrenesesieenennns 24 25 TRIZ
.................................................................................... 25251 TRIZODO DO i 25 2.5.2 CREAX
INnovation SUIte ........cccoevvveiiieiiiiies b3 OSSR 28310000
............................................................................ 283110000 woiiiererrerrrerreere s 28 3.1.2 0 0 0 0 0 O
........................................................ 2931300000 e 31320 0 0 00 0 O
................................................................ 3333000000 e 39 3.4 0 0 3D 0 O
..................................................................... 36 3.4.1 SolidWorks O O O .ovcevvvvvcreerervreeirreeen. 36 3420 0 0 O
................................................................ 4135 CREAX O OO i 46 36 0 0 0 O O
........................................................................ 47 3.6.1 SolidWorks 00 ANSYS Workbench ....................... 48 3.6.2 ANSYS
WorkbenchO OO OODO e, B1000 OO DO OO i 60410000
O O e 6042 TRIZO O OO oot 65430000
O OO e B8 4.4 O O T O ittt 73450000
............................................................................ 74000 000000000 e 165,10 0
I OO TSP PT PR UPOTOTPPTTT 7652000000000 tiiiiriereeesieee s 760000

.............................................................................................. 77000 0110000002001~2010000



........................................................................ 90220000000 i sre e, 16 1 2.3 2D 0 O
................................................................................ 220 243D OO0 it sre e 23 1 2.5 2D
L O O ittt sre e 2303100000000 e 29
0320000000 et 300330000
.............................................................................. 34034000000 i sreerre e 37 1:3.5 0 0
I P 1S T X T OSSN 38037
1 S 1S T 8 ST 40
R ST 0031000000O0/00000/0000
.................................... A2 03110000 e 43 1 312 0 0 0 0 O O
...................................................................... 5 B T e S RSPRPPRPRRRD' 2 1 I fec A 3 B R
S 5 B T L SR 43

I 00 3 S 4303170000

L0 e e nreens e T = OSSR 441 3.19
I SO SP e T 0 22 O I OSSR 44
I 2 I OSSR 4403220000

L et ens 44 0323 0 O OO ittt 450 3.24
O O OO et A5 0325 O O OO D sttt s
450326 D00 OO0 wiiiiiiiieiecee e 45032700000 0O0OO
.............................................................. 46 03280 OO0 i, 48 1 3.29 0 0 O O
............................................................................... 50 0 3.30 Parameter Ky .........cccvvvivniinininineneneneieiesiesesieniennenen 90 0 3.31
O O OO it e 51 [0 3.32 ANAlYSIS [I T oot 52
0 3.33 Mechanical [0 [0 ...c.cooeoeeiiieeiece et 5303340000
............................................................................... 540335 00000 it esresveesveeseesveeneenens D4 11 3.36
I S 55 [0 3.37 Parameters SEL .......ccovcvereriieeiireere e e e e sie e enee e
56 [ 3.38 Parameters Set L1 L O O O oovvevevveeveeeeceeee e 56 0339000000
...................................................................... 570340 00 OO0 ciiieiiireie e vie e sesie e eie e e e ensesneennennnns 98 [ 3,41
ANSYS Workbench O O O O O ovcveeveeeeeeceeeeese e L T 5 PSS 61
I L S 6104300000000
.............................................................. 6204400000000, v, 63 04500 0 0 0 O
SRS 63046 00000&O OO0 oo 64047000
S 64 048 TRIZ O D ittt 66 00 4.9
I SO 67 D410 TRIZO OO D coiieeeeceeeee et
67 041100000000 wiiiiiiiirieieceereere e e se e e e 6904120 00000000
.......................................................... 700413000000 e seeneneenen. (1 0414 00 0 O

L0 ettt ens 4 R I TSR TUSUP 72104.16
OO00O0OO0O0 e 7404170000 0000 wiiceseeese e see e 75
000 021000000000000 .. 1103.1AISI4130H5 000000
................................................ 32032ASIS6150H O 000000 i 32 0 3.3 AISI4340 D O O O O
OO e 320 34AISI4130H O O O O i 32 03.5AIS16150 0 O
0 e 2 I I X < U 35 [0 4.1 Structural
SEEEl e 60

REFERENCES

[1lO00000000000-000000000201100

Q0000000000000 00000D0000DO0000O0O0O0oDoe201000

Q100000000000 0DOOO00ODoO200200

[4] Ulrich K.T., “ Eppinger S.D., Product Design and Development” , McGraw Hill, New York, pp.22-24 & 337-372, 2004.01
(0000000000000 0000D0DD0000O0O00oDo201100
[(]00000000000000O000DDOO020040 0

[71 00000000 http://tech.ths.com.tw/thsl/directory.htmd O

[0 O0O-000 http://baike.baidu.com/view/40941.htmO O



[QO0O00OCAE0OOODOODOODOODODN http://www.caemolding.org/forum/viewtopic.php?f=3&t=100 O
[10] CAE50-Round20 http://3d-rd.blogspot.tw/2010/05/cae-50-round-2.html.00

[11]ANSYSO OO O OO http://www.cadmen.com/page/iFrame/Preview.aspx?tp=ltem&im=44&sev=1 0]
[12100003DCADO0O0ODOODOO0OODOODOODOODOOODODOO?200900
[1300000CADOOOOOCAENIDONDNONDNONDNONODNONDNODODOO200000

[141?0 000 http://zh.wikipedia.org/wiki/SolidWorksO O

[15] SolidWorks, http://www.acore.com.tw/software/softdetail.asp?id=490.0]
[16]0000TRIZOOD:0O0ODODOODOODODOODOOOODOO20090 -78-[17100000000TRIZODODODODOODOODOODOO
0 020020 O

[18]0000C000DOOO http://www.pitotech.com.tw/show_product.php?btype=4&Itype=53&id=370 O
[19]00000000000000000000000000000 20080



