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ABSTRACT

This project aims to design gripper of automatic transfer machine using a

workpiece transfer during production process, which cylinder workpiece weight 0.085

kilograms. This gripper includes an actuator and jaws. In selecting an actuator in order that

suitability with characteristic of work and workpiece weight where we choose parallel

electric gripper with gripping force 11 newtons and eripping point 35.5 millimeters. For

jaws, design V-Shaped jaws mutually angled 459 with width 23 millimeters high 35

millimeters long 12.5 millimeters. Choose suitable material from cold work tool steels by

compare strength and wear resistance properties where we choose SKD11 steel. Verify

safety factor of jaw by solidworks simulation software while hold workpiece with static

force applied. As a result, safety factor is equal to 6.12 therefore this jaws are safety in

work.

Keywords : Gripper, Jaw, Finite element analysis
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Tumsyguudiags uanfioadwensluditeusulmaesdiudunssuavmmumstinuse [10]
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AueuTRvesianivirlodufedimuuisusmumusensnssimnuazanu
somsidved TausnifleaaudRauudiusmumuionisnszunnde msuou (© uazaammusiens
Hendre lasdloy (C)

2.1:1.1 mfusu (Q) FauAIEa AL YIuuseis AN selunTTU
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2.1.2 widnndueiesdiearuidy (Cold Work Tool Steels)
2.1.2:1 wién SKD 11
L‘TJumﬁﬂné’qm‘%aqﬁm’m@umjmﬁuauiﬂﬂﬁauqa (High Carbon-High
Chromium) 3sliaumusiensdnusegegs lnuaudfvuluiumsinwiaia 9inmsildunaues
swuden (V) g¢ elivihwifaiuasiedesdiomudunnuin fafud Tu én WU 9 fis sante
TivhgninnmuiugUifuesuliniiande uononiddumnddviluiiadunanaiin alil f nsvany

wardue Wudu [15)

M5l 2.1 AniasiAmdn SKD 11

Density (Kg/m3} Modulus of Poisson's ratio Yield Strength (MPa)
Elasticity (MPa)

7670 210000 2.8-3.0 1900
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Grade Chemical Composition %wt.
SKD11 C Si Mn Cr Mo \ W
145 -1.60 0.10- 060 0.20-0.60 11.0-130 0.70-1.00 0.70-1.00 -

2.1.2.2 Wwi8n SKS 3

Dusdnndiesesdlonubunguyuninu (Ol Hardening) Traruude

A flenuwiey nudensnssunnled wildamunudensiduadlates Famnzdunuduniang

Feoadlidsuusain [15]

m13199 2.3 AnuandRmdn SKS 3

Density(Kg/mS) Modulus of Poisson's ratio Yield Streneth(MPa)
Elasticity (MPa)
7810 193000 2.8-3.0 1800
W']i"l\‘]“ﬁ 2.4 ’s‘i’JNNE‘?ﬁJWNLﬂﬁ*ﬂﬂQMéﬂ SKS 3 [15]
Grade Chemical Composition %wt.
SKS3 3 Si Mn Cr Mo V W
0.50-1.05 0.15-035 1.00-1.20 0.50-0.70 @ 0.50-0.15 0.50-0.70
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Omax
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Callow

2.4 nauRWaeUYINsIlAsLgY

Tanazsuasinileondsnuresmaudsugsemiieuiinnsvestunudioy
melaeuiAus dewnnnimiemiriundsnueesnisidsuiidewnmsennifatuluns
VAERUMENSARY19d1Y

1 14 Ainl 1 o = -~ = I “ 5 9
ﬂ'?ﬂ'ﬁ'mLﬂu'ﬂllNﬁ@@WﬁN']‘I.JSUE]\Tﬂ'ﬁLUaEJuEﬂ UBULTENT “von Mises Stress
= va v g ve o g a =
ATUTDUNHANAUNE YU I‘Uﬁfgaﬂwm g BUNUILNANTITATINGID [13]

y (5)

ile (e [(01"0232+(02—203)2+(03—61)2]1/2

] as 3 ° 2/ =1 o o aa [ 7]
dwsuemnulusEny Avusly o, ey oy Wurnueundniisdalivindu

e
=
(el
De
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G’ = (012 — 010, + 022)1/2 {6)

von Mises

Maximum Shear

U 2.1 uannqud von Mises [5]



nsldasiusznouauduly 305 xyz annsailiu von Mises Stressiddiatl

, 1
o = \/'_5[(0':( - o'y)z + (oy — 02)% + (0, —0)% + 6(Txy2 + Tyzz + szz)]llz (7)

fatiu dwfuanuAuluszuiu o, = 0

0’ = (042 — 040y + 0% + 37,,2) /2 (8

2.5 LSITUIRANNLUILAYYBItUAT

YUIARTIDARWLUIIWSUAY (Initial Tightening Foree ) fiwsngaulunmsdu

ndealua nelutammudavgi 70% e3rnniugen (Yield Strength) Armduiusvosusamny

wwunu F fsennnddanauns @) dmsuluaiinassiuiilluansusssnamiwnunuSuduss
M3edl 25 [11]

129)

Fr= 0.7 X 0, X A, )
= - v | ) v o A
We Gy PB AULAEAY (112kef/mm’ LOIEAY (class) MIULAUAIAD

2
¥ e

a4 A o o s 2
A, Ao Wuntndalganulavesiuan (mm’)

#157°97 2.5 wsslunisumaudisuaunazisalunistuindsy [11]

Eflective Strength Class
Nominal | Sectional Area 12.9 10.9 8.8
of Thread ks | Yield Load | hifalTyieinFone | Tightering Torqee | Yield Load [inke TefisingFore | Tightening Torgue | Yield Loadl | i Tming Foce | Tightening Torque
ot kgf kaf kof -cm kaf kgf kgf - cm kgf kgf kgf - cm
M 3x05 5.03 563 394 17 482 338 15 328 230 10
M 4x0.7 8.78 83 688 40 842 589 34 573 401 23
M 5x0.8 142 1590 1113 81 1362 953 69 927 549 47
M 6x1 20.1 2251 1576 138 1928 1349 118 1313 . o19 80
M Bx1.25 36.6 4099 2869 334 3510 2457 286 2390 1673 195
M10x1.5 58 6496 4547 663 5562 3894 b67 3787 2651 386
Mi2x1.75 843 9442 6609 1160 8084 5659 990 5505 3853 674
Midx2 115 12880 9016 1840 11020 7720 1580 7510 5257 1070
M16x2 157 17584 12039 2870 15056 10539 2460 10252 7176 1670
M18x25 192 21504 15053 3050 18413 12889 3380 12022 9045 2370
M20x25 245 27440 19208 5600 23496 16447 4790 16489 11542 3360
M22x2.5 303 33936 23755 7620 20058 20340 6520 20392 14274 4580
M24x3 353 39536 27675 9680 33853 23697 8290 23757 16630 5820

(anuim) e armilumziuinge : Hilssuslud {lsthimsniuin dnhindumdn k=017 Snlwininrfundn Q=14)
o limmvd dluddwde fnkAniuninszuansollrmuanmns i
X w . - - - -
L] mmuﬁ’}uum_!ai\'nmauuawmﬂ‘guwmnun AMEBNTBIUTEN Kyokuto Seisaksho
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2.6.1 vliavesgunsnivgudu

2.6.1.1 WU LS nwzvelaiu
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= o

1. Radial gripper Nadundounduiiunuaunwaial

. ) - o & % )
2. Parallel gripper H9aUARBUNTUIUNULUUTUIUR 1IN Y

3. 3 - point gripper FUTUNULUY 3 HoU

4. Angle gripper HaTUinRoUNIUTUNURUUT Y

1. Radial gripper 2. Parallel gripper 3.3 — point gripper. 4. Angle gripper

JUT 2.2 gunsinBudutunuguvsewnge [3]

2.6.1.2 Wsmudnwaensiniurasiiadu

1. Vacuum gripper gniannialasaidonisgadmiuduingiiin
Bou uidudomdsuann

2. Hydraulic grippers Mdmiunuiifinisyinansnn fuwnelgy
Wesniirnuudauss uddoanmsmsquadnusnaniwiaty iewnimmuanusnanhdusasda

3. Pneumatic gripper muAun1sinaulagleduadnalan nszuen
quUATIIAY

4. Electic gripper Wuawaslwihamuaunsiedeuivesiiodu

AUTOMUANSTEEENI USITU Sadesuvniale
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X o &
UM 2.3 UIRUEIUTINTY [16]

ie F fio ussdu(Gripping Force) (N)
mg 79 Ymtindunu (N)
n Ao InNuliedu

i fie AdisAndusademnussinadudasuduny
meldeuleiBunuerlsindy fe
n><|.1F>mgLﬁ’a n=2
fohy  F> %
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lneAduUsyansusudonmu p = 0.2 dwsulane

Fefhuesld F=10 x mg (10)
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Series Variations

2-Finger Type

s Gripping force [N] uﬁ?""‘.’ Weight [g]
eries 3 Photo speed
W Basic | Compact (mm/s) Basic |Compact|
10 4 2t06 165 135
61014 51080
16 6 3t08 220 190
20 10 430 385
161040 ] 111028 | 5to 100
25 14 585 520
32 22 5210 130 — 1120 -
5to 120
40 30 8410 210 — 1760 —

9NAN597 3.2 Eensu LEHZ20 wuu Compact Lilodainuss
Yuvessuileglutnell-28 N gsfiuanndt 8.330N Fududieuiaildlunsdviunudadunsiu

MBueN WanIIzarInIu(Gripping point : L) Wagissdu(Gripping force : F) Atz 3.5

External Gripping State
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Aftachment ad

L: Gripping
. F: Gripping
o force

UM 3.5 seppqndu(Lnasusedulr) [16]
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D¢

PNUUATIIASULIIRAN(PUshing Force) w393u(Gripping force)

warsvarndu(Gripping point) 99003

= Pushing force is one of the values of

Com pact step data that is input into the controller.
LEHZ20L
35 Cripping force accuracy: £25% (F.S.)
= 90 Pushing force 100%
w 25 =
3
B = 70%
E! 15 ————
R ———— 40%
6 5
a
0 20 40 60 80 100 120 140
Gripping point L [mm)]
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External Gripping State
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H: Overhang
L: Gripping point

g‘uﬁ 38 ixazﬁ'u(o\/erhang) Whrs¥82naY (Gripping point) [16]
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20 ’00%,
0
0 20 40 60 80 100 120 140
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Model Allowab::evv;:lt;ca! load
LEHZ10(L)K2-4 58
LEHZ16(L)K2-6 o8
LEHZ20(L)K2-10 147
LEHZ25(L)K2-14 255
LEHZ32(L)K2-22 343
LEHZ40(L)K2-30 490

NS 33 fu LEHZ20LK2-10 Sussmmtinisisousuls 147 N
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34.2 ddurun Wudwilddutum aunsardeuiililagaueg i (Lnk)

FaBel3A UM aTn (Feed nut
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FF= 0.7 x 112 x 8.78

Fr = 688 kef

Aeti urausIdanuLuaLnuimnzautun1stundenluad

melugreanudangu 70% vesdnaandugeaiian 688 kef vise 6746 N

3.5.2 \@eniandwmiuiiedu
- i P I € w < =l v
iEenMnNgumEAna uATeiordu Fulumannanguauen-lasilougsls
ANUMIUAaNEnuTeg e levinauautRvesiagfvindiodudomnisamuud wsumudens
nsTunnuazAUvUien T dend InesmilinaaiiRnuuiuswunusenmsnssunnde aiuau (Q)
wazAmuensideniae lasdiea () nsanntanfilduSeudiauio SKD 11 uay SKS 3 Sasid

o

3 = = @ =
Yasmsuoulaslasfluundunall

AN 3.4 DRSIEIUVRIASUD LA LRSI sNURILAN SKD 11 WAy SKS 3

a9 C% Cr%
SKD 11 2 12,0
SKS 3 1.0 0.7

WU SKD 11 fidasidmesniiuouuaglasiduuganda SKS 3

Aty Fenaviuali SKD 11 Wudagdmduledu

21




3.5.3 Yaulanisoantuy

gunTalvinI

urugunTaiiiau

—

Ll

U7 3.13 dadsznavvesynaunsaindudy

sanuuulievud miundududuanugunsanszuamduiiuguinans 25

=

= o & di - z @ 3/ 1= € o @ 3
HaanAT g9 30 Uanlumsg LLﬁ%LiLI@F]@G]\‘i‘lmqiﬂ‘ll@\ifl’rﬂ’ﬁ]Uﬁ’eNvLiJLﬂu@@ﬂ'ﬁﬂﬂ@ﬂﬂimﬂ’]ﬂ’mLLﬁ%ﬁ'&Jﬁ]U‘W\‘1 2

Tedhivuiudoansungunsabitnudieengeuasdesivuivgunistunuilogunsaiitany

o

©

g

PN

felu Sedusasiivuinaundaaliiiy 28 fiadwns arnueiaainveuly

1 & a8 or 1 &‘ 1= = oa
woulsdifiu 13 adwns ﬂ’J’]NQQ’Jﬂﬁ]']ﬂ?]i]ﬂﬁ'l\ﬂlﬁﬂl,l,‘!mﬁﬂwuh]Lﬂu 30 daalung

3.5.4 MIvDnLUY

wdseandu 3 dwde
il 1 ugevesiiodulag Indausiveuansuesuuuiiviu
U 2 BnaavanunrNSARReladudunRnsstuwaS asslavnau

AN 3 YUIALAYA NWAIEVRIETUATUT U

22



AUt 2 U PR

[ i
aIun 1

JUN 3.14 dasnaqlunisesnuuuiiody

3.54.1 dwil 1 anugeesiledulaginsiusiveudrsvasiuuiioiu

o
o

TNTEEraRT UL WlATszerduT L IRInvavd weesgUnsal
Wnuagiivung 13 dadwes  weglvanuawemmiduiunulivuim 8 liaduns feudeiumali

QSI b 1 = é’ = &
F’]’J’]M@ﬂ“ﬂ@ﬂ“ﬁwﬂ‘l.l’Jﬂi]’]ﬂ‘UE]Uﬁ'NLL‘Uuﬂ\ﬂWUﬁ‘U‘lﬂﬂ 17 daawues

U7 3.15 eanuuudiui 1

5/
A

3.5.4.2 éwf 2 vnanazdnuarnsinsvasdofudmiidadeiunoy
senuuudnuasmaasliidusuuaariudadndetugady /i
sosdmsuamuLInnig 10 adwes Snily 4 fadwes wegdmiuamdenvunn 4.5 Jadung &
TGS 18 fafiues uazeuenvnveuvenuuiivun 2.5 fiadums Tneifiuguinnaouds

YassBsnIM AU TUgUdNaN 3 Taduns Welildvauyuvesaua

23



UM 3.16 09nuwuvdui 2

£
o

3.5.4.3 @Uil 3 YWINLATANYULTSIEIUNTUTUIY
- @ o 8 v = Ty v
WwendnuuenTuliluz Uy vshape Womsnsyaeusgiunuly
wiriu Tnormuslian1iendudu Bidumegvinnveuluflodu 1fiadums feiu Salianuning

Wu 23 Ta8ms tazmnuen 6 Saamns

UM 3.17 uwwudedand 3

24



gﬂ‘ﬁ' 3.18 9OALUUAIUT 3

NNTOBALUUKAZUIINTINAUYRIVI 3 du Toduavdawiandn 23 Nadiums a9 35

Uadwns 817 12.5 Uadiung

v ]
@ a =

U7 3.19 Heduuauineenuuy

25



uni 4

= g 1 af = o Y = d = g
MsAAsIZEAIANUanANgvasllodua18AT W ude g

4.1 520U InludieAud(Finite Element Analysis, FEA)

a aa £

Aosulendsnswrdmsumaeeulumfmnisuasatinrans S Wand lne
Wuusglonldwivdgmadenududoudiugunss use uaznaduifvesianfiminneivhlull
ansavamaula
4.1.1 Tanvessuleuis ludiofiwus
defvastudoulnludieduuddo auisoasmuudiassidudou asnsen
= A ¥ G’j L7 o ar L 1 - 5
InziRoulonauld Bnvidianunsaivusdnumzuss Tag wueuasjUsewosodudlday
Fo9Ms uavase AT EieNuE LTS Al udunsld
4.1 2 Wsunsueenumes i idlunsud avlWludeduns
TunsAnentilusunsuinlonnaaudasolidworks - Simulation sJulusunsuld
o ar o & Ve g = 3 dI © = 4 = cg?‘
dwiudnaeuvignisel lasadldisWludiefund Wevhuweprruamenerssniatu uaznsieasy
& 9 1 = =i al & & = ) - N '
Anuuldlasennundemenasdiniy Tngey hanan At eamUAL-AIAS8A (Stress-Strain) A1
mnanlaensisvasnsliam (Safety of Factor) ielyigeenuuunimInIsanvsondnidiswonnm

@evneNazinnty

4.2 YURDBUNISNSIVEIUAM MUY euaeliadu

=] o &

Weswndanesiiedullydwiulenans ddunsiigeuadisaloduazlianunsans

U

Arludeiionansliteiu ienrugniewemissnassdsfoniiluguiuuesmussneusewing
ﬁaa“fuLLamu%'me;Uﬂ‘afﬁﬁwmuLﬁmmﬂmmmﬁmumﬁhmsﬁﬂﬁ’uimaﬁamaﬂglﬁ Tnefidudunou
ol
4.2.1 Funsumsuszneutunu

dmsums simulation ssduludnuasnulszney dnludenhnssznou
FudrudndetudeulnetuusnioSnduduiidesmsiuUsznotingdds nsert Component 1
wwuresgUnsaliteinsAMMvansnaIn www.smaworld.com antusinisuszneudide iy
shufda Mate figudl 4.1 Tnsuinagtionldguuuugagudnatsdaniu (Concentric) wuavmiinduiais

2 Fuldguvumthdudaiu (Coincident) Aagui 4.2



QB » CRER Y
W

@) Assem] (Defoult<Displey State]
et History

Select 2 part or assembly to Insert and then place the
component in the graphics area. Use the push pin to
insert multiple copies of the same or different
components.

Hit OK button to insert a component at the origin.

Open documents:

FACiart command whon rraatinn naus arrambbe
e L

G S d i B Y A

3::[@ History
L[5 Senepre

@ Asseml mef‘i.{néﬁs'plsysims

| Paratiel
Perpenditular
[-(:}] Tangent

Concentric

=) =

remi SEE =
L=

JUN 4.2 msUszneuiusenin@uaiu

27



4.2.2 FURDUNITAIAILUUTIADS

1
=

Weusznoutiudmudy WA new study Tudumssiaedeadenguuuy
Static flaguit 4.3 antuihnstimunianvoudaziud lasduvaslodudu SKD 11 uasuaudy
fie Stainless steel AlS| 431 (Din 1.4057) dwiuTan AlSI 431 (Din 1.4057) dAnasuifivesianoglu

Tusunsu Solidworks agjusa widan SkD11 Sudusiesimmundnaauiftulm fgui 4.4

T~

@ AssemFuckingFinal (Default<Display State-
++{19) History

Study stresses, displa
safety far compon:

Pioperties Tables & Curves “Appearance | Cross Custom | Application Dat * |* |

Material properties
IMaterials in the default library can not be edited. You must first copy the material
toa custom library to edd it.

- 4
ModelType:  |linear Elastic Isotropic

[ &0 B

untts (s tmma2 pap, €% G
Category: o | N

Name: skdi1

Detfault failure o AR Ctress =il
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99 AssemFuckingFinal (Default<Copy of Dis ~
E:--@ History
. (@ Sencnre

v %

L e - s A R A
Factor of safety plots are based on failure criterion :
used. Refer to the online help for details. e

B  Automatic iy T

The Automatic option uses the failure aiterian

specified in the material properties; if specified. See
online help for details. -

[ set upper limit for Factor of Safety

1000

¥ jic
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nMsUsznamamsdasmuAuggaiiloduldsuliouia 273 MPa uazilan

q

ANUlapRiusgnfe 6.12

von Mises (N/mm#~2 (MPa))

2.735e+002

! 2.507e+002
Gyt
i 2.279%e+002

2.735¢+002

_ 2.052e+002
1.524e+002
1.596e+002
1.363e+002
1.140e + 002
9.118e+001
6.63%e+001
4.55%+001
2.280e+001

4.809e-003

FOS

4,575e+005
4.194e+005
3.812e+005
3431e+005
3.050¢ +005
2,669 +005
2,287e+005
1.906e +005

1.525e +005

1.144e +005

7.625e+004

3813e+004

6.121e+000

4 ! 23 s
UM 4.12 Aanudaendevesiiodu
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Sgecifications

Model LEHZ10|LEHZ16|LEHZ20|LEHZ25|LEHZ32|LEHZ40
Opening/closing stroke (Both sides)| 4 6 10 14 22 30
Gripping force | Basic 8io 14 i6to 40 52 to 130 |84 1o 210
[N] Mot= 1}Note 3] | compact | 2108 | 3t 8 11to28 — -
Eﬂ:ﬂg‘g mﬁﬁ?ﬂmﬁ 5108051050 | 510100/51080 | 5to 120/51050
Drive method Slide screw + Slide cam
_g Finger guide type Linear guide (No circulation})
8 [ Repeatability fmm] "= 0.02
=
= e a0s
8 Emﬂ::ﬂ:ﬁﬁfgﬁm o 0.5 orless 1.00r lass
% Impact/Vibration resisiance [m/s?) %7 150/30
= | Max. operating frequency [C.P.M] 80

Operating temperature range [*C] 510 40

Operating humidity range [%:RH] 90 or less (No condensation)

Basic 165 220 430 585 1120 1760
Weight [g]
Compact | 135 190 365 520 — —

o | Motor size 20 } 028 042
5 | Motor type Step motor (Servoi24 VDC)
3 Encoder Incremental A/B phase (800 pulse/rotation)
’g Rated veltage [V] 24 VDG +10%
| Standy ol 2 |/Basic 147 28115 34/13 | 3843
| e Wi aes, | Compact 87 20112 3 =
8 [ Max Instantaneous [ Basic 19 51 57 61
i | power consumption

[W] =gy Compact 14 42 A =

Note 1) Gripping force should be from 10 to 20 times the workpiece weight. Positioning force should be 150% when releasing
the workpiece. Gripping force accuracy should be 230% (F.S.) for LEHZ10/16, £25% (F.S.) for LEHZ20/25 and +20%
(F.S.) for LEHZ32/40.

Note 2) Pushing speed should be set within the range during pushing (gripping) operation. Otherwise, it may cause malfunction.
The opening/closing speed and pushing speed are for both fingers. The speed for one finger is half this value.

Note 3) The speed and force may change depending on the cable length, load and mounting conditions. Furthermore, if the
cable length exceeds 5 m, then it will decrease by up to 10% for each 5 m. (At 15 m: Reduced by up fo 20%)

Note 4) Repeatability means the variation of the gripping position (workpiece position) when the gripping operation is repeatedly
performed by the same sequence for the same workpiece.

Note 5) Repeated length measurement accuracy means dispersion (value on the controller monitor) when the workpiece is
repeatedly held in the same position.

Note 6) There will be no influence of backlash during pushing (gripping) operation. Make the stroke longer for the amount of
backlash when opening.

Note 7) Impact resistance: No malfunction occurred when the gripper was tested with a drop tester in both an axial direction and
a perpendicular direction to the lead screw. (Test was performed with the gripper in the initial state.)
Vibration resistance: No malfunction occurred In a test ranging between 45 to 2000 Hz. Test was performed in both an
axial direction and a perpendicular direction to the lead screw. (Test was performed with the gripper in the initial state.)

Note 8) The power consumption (including the controller) is for when the gripper is operating.
The standby power consumption when operating is for when the gripper is stopped in the set position during operation,
including the energy saving mode when gripping.

Note 8) The maximum instantaneous power consumption (including the controller) is for when the gripper is operating. This
value can be used for the selection of the power supply.
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AN 1.2 anvesgunIainduduu LEHZ20(LK2 - 10

Dimensions

—

LEHZ20(L)K2-10

Motor cable entry: Entry on the front side

[
;
N

) -1
zo |l 83H9 ()
=.] % depth 3 Manual override i
5 / screw !
N P :
] fﬁ\ wn !- ! ¥ I..g
Y 3\ U‘I o /g v
: E e S
m‘ j "I | )
23 2xM5x0.8x8 3 < Rl
G
w
0 N Mounting reference plane 2
10 505

N4 xM4x0.7

18

Motor cable length = 300
23H9 ("59%5) {Motor cable entry: Basic)
depth 3 \
~|Mounting
é reference
plane 4
i
-l
u B
AL I rk
P —|£
@ |w (=R -R
& &8 .
0 3
&) 2xM5x0.8x8
Reference posiion 2 x 24.2 through
of the gripping point (Finger operating range: 16 to 28) Note)
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"“»;_._\_ ii % ]
N
. 7 |
¢ Sy r
S AL
L
BN
Component Parts
No. Description . Material Note
1 Body Aluminum alloy Anodized
2 | Motor plate Aluminum alloy Anodized
3 | Guide ring Aluminum alloy
4 | Slide nut Stainless steel Heat treatment + Special freatment
5 | Slide bolt Stainless steal Heat treatment + Special treatment
6 | Needle roller High carbon chromium bearing steel
7 | Needie roller High carbon chromium bearing steel
8 | Finger assembly —
9 | Lever Special stainless steel
10 | Step motor (Servo/24 VDC) —_
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Component Parts

/

®

¥
| L

Component Parts

No. Description Material “Note MNo.'| ' Description Material Note
1 | Body Aluminum alloy Hard anodized 14 | Steel balls High carbon chrome bearing steel
2 | Piston Stainless steel 15 | Needle roller High casbon chrome bearing steel
3 | Lever Stainless steel Heat treated 16 | Type C retalning ring Carbon steel Nickel plated
4 | Glilde Stainless stesl Heat treated 17 | Exhaust plug Brass Electroless nickel plated
5 Finger Stainless steel Heat treated 12 | Exhaust filter Polyvinyl formal
5 _|-Rolier slopper Sninn el o 19 | N.O.spring Stainless steel spring wire
7 | Levershaft Stafnless steel Nitriding 20 | N.C.spring Stainless steel spring wire
8 Magnet holder Stainless steel : 5 ried e NER
9 | Holder Brass Electroless nicked plated 25 | PRI NBR
10 | Holder lock Stainless steel
i1 | Cap Aluminum alloy Clear anodized 5 .| Gkt NER
12 | Bumper Urethane rubber 24 | Gasket NER
13 | Magnet — Nickel plated
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The design gripper of automatic transfer machine

we Anfna 1anTisd 9 56010093 urea suNs Wesnea 39 56010522

Cal e
219159NUINW

(5A.05.97899 UsTUBi)

unAnge

Tnseuiifigaussasdiivsanuuuyreunsambuiviunuusnededsenetunusnlugia A9
Tunsduefurulunszraumsnan fadufununsszuanthnin 0085 Mansu yagUnsuviuiu
Fusuivszneudvgunsalvinuuaziofviue mstdengdnsaiiteuielifanumzaufu
snvarnsihouuasimiinuestiunu lesdenldgunsamiudusinnuaudelriihuuueuuliaus
Fuitldaru 11 Saduneefiszozgaduivany 355 fadins dnfuiladueenuuuilugunsedind (v-
Shaped Finger) sisai 459 doffu Slvwnaning 23 Tadiuns g¢ 35 Tadiwns 817 12.5 fadwns deontan
fanzauanngumannaneiasdosmadu InsisuisusmaElunsiunswasnismusennudn
wse Fudonld¥anuin skD11 rsnvaeumAmulaenfuvesilosuieiinludiofmuslagldlusinsy

Solidworks Simulation vauzenduulngwsanszindursIuvanng F197n0153esevuiinmesainy

[
s ]

Uasnduilan 6.12 Asiuileduifeianulasasslunislidau

Aman: gunsalvduivtuery, Javudue, sudevisinlusgiedns

Abstract

This project aims to design ‘gripper of automatic transfer machine using a workpiece
transfer during production process, which cylinder workpiece weight 0.085 kilograms. This
gripper includes an actuator and jaws. In selecting an actuator in order that suitability with
characteristic of work and workpiece weight where we choose parallel electric gripper with
gripping force 11newtons and gripping point 35.5millimeters. For jaws, design V-Shaped jaws
mutually angled 45° with width 23millimeters high 35millimeters long 12.5millimeters. Choose
suitable  material from cold work tool steels by compare strength and wear resistance
properties where we choose SKD11 steel. Verify safety factor of jaw by solidworks simulation
software while hold workpiece with static force applied. As a result, safety factor is equal to
6.12 therefore this jaws are safety in work.

Keywords: Gripper, Jaw, Finite element analysis
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