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VYA CVT S —VAEES A TlE, aAX b
Kz Himic, A#fbZz#EEL T05. Fig 1Ic 7 —
VoA OEFETRZRT. MPOFEMRTRLEL
I EHEEEHATED, R TR LT LEEEBET
TCHEDHT, FEEDOKRNTHS. HELNTET
WRWTHRRE, BSEHANO T — U GHEMHISSE EAE
TR E, HROBENDD. TNH5OHRTYE,
Fig. 1 O “HRMCRd LR TIT 9 BULHIRE B O S
VE2E, T)Vd/ 7 AOEMHI S & HEMEOHK
MEHCE <, BEkZ BT 2 Bty 2520 L 7z
DTHET 5.

2. BUEBRBDOIREFR

2.1 BALERE L RILERAE

BULEREE LK, T— U 2 BV NI X
T BHERICT =V ZWNB 72D DMAGEROIBE
THb. AEIHEHEEIZ T —V & HICBILIT N
NRAESND. Fig 2 Ic AU HON Bl KT

A1 i g ik 72 ok 9. BAMLEE A B &, Post, Bottom
grid, Support grid 7 5 #§ i & 71, Post (& Bottom
grid ICx T 1 E A, Support grid (& Post IZ [#E X
nNTns.

Gl B V] WR - Post x12
i Pl b= [ H
E‘p 9 S he L= /
‘:::.. 3 "" i 8 LAy I : i(\ i’l H
N L= | Dt Support grid
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Fig. 2 Heat treatment jig

Fig. 3 1C SAJLBEF & LD 4M B 2 s, e FIc 2
51| 2 By CHUBIA R L, 7— ) AT S,

| Automated | | Unautomated |

| Transport within forging process | | Taking out/Bringing in | Trolley

| Taking out/Bringing in | | Transport within machining process | II Taking out/Bringing in Il

Trolley | Taking out/Bringing in |

| Transport within heat treatment process |

| Taking out/Bringing in | Trolley | Taking out/Bringing in |

| Transport within finishing process |

| Taking out/Bringing in | Trolley | Taking out/Bringing in |

| Transport within assembly process |

Fig. 1 Pulley production line processes
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Fig. 3 Heat treatment jig trolley

2.2 BALERBDRREER

Fig. 4 I 7" — V) ZBWB B HEICKR AT 2 TRO
7 u—72/R9. TNHOEH%Z Fig.3I1dmRLTk
B LTS, BENEEIE 2 RICER TV 7o,
TEROBIMIHEENT— V) ZHR AT 5 diclX,
R DEIIE B OEFREN T L 755, AIEHE
BHEHZD 2 EHERDIKRT T LIk DA, BULERE
9 15kg LBV, TVT/ 7 AOBEND &
HEMEDZERIFAKZ V.

2.3 BERBEDER - gNY

T—E MV IAEDBRBERED 5, KL 2
O BTEDICBII =i . DOy, THAGERT
HZHBNIBEEICEBIBENET S, T —VU OE
PR TRE T, BUULHIFANZH 900°CX TR L, %
DB 2. BYLEL 1 [BlH 7z D OEAFEIFET pm
RETHSH, BIUHGEEIZEEOT THE D IR LEA

__________________

Start of operation

Jig\E E E E 1
1

1

1

1

1

|

1

\

Temporarily setting down upper level

WMPFICR A SN B T8, ZFDOEN « S 0 IT K
ICRELES.

Fig. 5 1ICKE K EJE - gy 0 BV Uz gLsE E o
FHl7e R, Post iEKEL AL, RATH 10mm
DO DFEEL TN S.

Fig. 5 Heat treatment jig

2.4 T—BAEXBEEEDORRE

Fig. 6 I BMILEIIR EACE U B 2T - thhY 0 2R
EPES A VT THEOBIREZHH L TH O,
BWPEE O « i 0 OKEZ IR TIE R0,

1
I
7

I | N '

K

Loading workpieces in lower level

Loading workpieces into upper level

Completion of operation

Fig. 4 Process of loading pulleys in jigs on trolleys for heat treatment
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BULEEE OIS EE 2 HEIET B 7zicid, A
WERREZ 7 S 2 T 50080 H 5. —RINIC,
DT IAWIEFEZ TR 2D, BULMS
HOMMMN S, 7 F > 7 EiiE Bottom grid HO{H]
HAEL TS EEZLNSDD, LUROMBEMAN%E
Fond 7V VEEHWTY S VTT B
a, RE-STfMBEICEEE N YICKD 7oV
TR THERZEATO D, KELEE - o BT
Bottom grid 27 < > 7 F ZRICHEEE > HIc KB Y
T VT THEERMNINT, 7T T ARDFEET S
T EMTREND (Fig. 7). TORTS—VRAEXE
B boOMEE 5 %.

Robot hand Sensor

\I‘l/ Magnet

o — =
-------------- J-

g

g  FommmTEeeeeS N
\ Cylinder

Fig. 7 General clamping system
3. fEHxiREe
3.1 ExfiEftsk

Fig. 8 I A LMD T 239, SEl, ZBIfio
Ry b & 3D A RS BT %R M Lz,

Robot

J L Robot hand 1

Auto change

| e
a B b

- DAY >
@ { 04

é Robot hand 2 . .

Fig. 8 Outline of equipment specifications

3D A AT LE, WEARDIIR, (il, ZB#A%E3IRX

TCNCHEZA B T LD TEZHATTHS. BHIBX
UHBHE FoBULEEEIX, BHOANVEZ BT
SVUDNETNDFEETS. LEaEN>T, 3DAIAT
I K> TR B E O EERZEG L TRy +
ANANT B LIcX, TRy by REBULEE
Hp A7 I a—FF 5 xnfeld%. &,
ARFIETE T =V ORABITS Tzsd, BULELAED
EERE T— VU RAMEEDOZLICH LTz Ry b
INY RICHAEATRE & 75 2 HE 2 B O U 7z,

3.2 45 FTARKDBE

2.4 THANIz@O, — 7o 5 > 75T EL
HBEEOZER - i 0 ICHIET 5T EMTERNT
CWEHHTHS. T TV THARDORYFI—
T irolz.

Fig. 9 lIcNVF < — 7 LA R 2R g .

O :Good X :Poor
Load

Clamping system Flexibility capacity Cost Durability
Suction o X (0] X
Spring (0] X (0] (¢]
Int.erchangeable. soft/hard 0 X X X
gripper mechanism
Cooperaj\tlve linkage 0 X X X
mechanism
Locking cylinder (0] (6] (0] (0]

Fig. 9 Benchmarking of clamping systems

ZCTT, Sy o7 HRICRD 5N 5 BEE,
BUBNEEICETE - IO DB 25 THEHICY
FUTARER T LFCTIIVETH S, T NISHIA,
15kg L ERYITH ZBWBEE R REAT % Tzbon]
ER, 51K, BEEHATRIEIX EMA
MO EETIEEEARS. CNSOEEND, T
75 7THRELTOay 7Y R TR ERE T
bBdEEZI.

Fig. 10lcay 72 ) Y X OMEZ/RT. ay 7
VY RFEIELIME TRy REFEET 2T EMNT
THEMEEL, NIRRT X DRI 5N
TN TIE 1L 2 RED RN o sb, BVLELA BIC -
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TOSTTBHTEMNIRELRS.

Locking cylinder
Cylinder rod

A =,

Locking parts

s | [

Fig. 10 Locking cylinder

3.3 Oy kY RiEHDE

Fig. 11 lcvaw 72 ¥ X7z TR E O
Bottom grid Z# 7 5 > 7 LGB DOA A —I &R
ER

Robot hand

lig

Locking cylinder

Fig. 11 Clamping system using a locking cylinder

0y ) RIE—EDKRITZRZNRD, i
MG E T LT RN D 2728, 757
T BRI FROBIHIEEONEZ T 5 L TLX
5. 2Ok, FEBROBMRULMEZBIH TSR
{732 & X2EWT B, Z T CEUHIAEEZE
ELDD, BULERREIC-~Tr S TFd2T L
MTEZ7EDOMEIZT1T> 7. Fig. 121c 75>
YaRPRC NI

Locking cylinder Locking cylinder Locking cylinder

0
Locking cylinder
T I

e
Locking cylinder
I

L

—— ]
Locking cylinder
1 |
|

= LA =7
i} | Swinging arm Swinging arm
| Ll I
— o E—
I | 0

a b c

Fig. 12 Clamping method

BUVMRG B2 [EEd 572, £9, LEHAEZE
TEBEICWULMNITS., ccTtceray sy ) U RxE
TRH9 %5 & T, Post DERICHIGT 5. UK
DIl HFE 9% "Post #lE 2 7 IFBVLHIE B FE AN
IKF D Post Z21E « I DK ST E %Y 1 XITEEFL
7z. XIZ, Bottom grid &7 5 > 73 %W, KV
M7 5 279 % EfeRh OB I LT S >
THAEL, BMLFIGEENE I 5E0H 5 7
&, Fig. 12-bICRTAA VI T7—LZRHAT S &
kD, ETFAm»SERBAT M ZERL L. L
ML, TOHFRTIEARA T T — LD FEEOENLIE
BRICTHT 5728, VIV TMAARETHS. Z
T, TOTHZRFZIZDIC, AAYTT—LD
ATy FULTRIDICTY — L2 UAT 575
e #ER LUK (Fig 12-0). ZHUc kb, T¥bZ bk
TEB12FTHEL, EFEAOMETNEIET S
TEMTEBREEAT. RERGFLETHI Lz
ARy FNY D 3D €7 )V7% Fig. 13 1IRT.
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Locking cylinder

Swinging arm

Fig. 13 Robot hand

3.4 RMIEABEREEMEHRORET

RIZ, Fig 41TmU7e” FEBURIEE » DDV
THEf L7z, COfE¥z Qb 27281, Bk
FNY BT EEOBILME B ZHL D LTk, 7'—
V7% FEBIBERICHR AT 72D T —U Hu Ry ko
YENYIOREABEND B, T DR, Fig. 14-alc
IRTRRIC, BULERE E TRy RNy RZ2R&Z ISR
EHETBHE, BBEEE L TRy bV FONLIER
RICTNDEL, EROBR UAENHETEAL
%A, T, uw ) R FI7MEENIEES
ey IR BEEZEHL, BRy bV RA
BUVIG E 2 75 > P UIIRBEETT, B Ry AV R
ERLEE B — A TIRIE S92 51Ek2ERLIC
(Fig. 14-b). TDHEICEKD, REZRFOAEBIGRO
TNEHFT S EMNAEL 75 5.

w

Setting down temporarily

Setting down temporarily

Fig. 14 Specification for temporarily setting down heat
treatment jig

4. EEER

ERLUTHEZFBTE bzt « 85U, &
FEZ A CRE L CREFE T A7)V &ZiT> 7. Fig 15
IZ T —VEFETD A VICERE L Teili s BlzR"d.
FATIVIX, I - fhiD D DFL5 5 O BRNEEE
ZROWT T T2, TORR, RAGLEE - thhv Z2H
TRHENIIEETELE LTI T 279 5 T EMMHER
TE, WMOHUERELBR L 28D 2TOT—I
ATROEEOHIMEEREL, BEEHAT S &N
TEIk.
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Fig. 15 Appearance of equipment
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AREMBAFEIC K D, KELELE - i Z2HF9 %
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