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MEL-O-MATIC TIG Tube Automatic Welder

The machine shown in the picture is an all position automatic welder for working on tubes for various piping
used under high temperature and high pressure such as for boilers, unclear power installations and chemical plants.
With its numerous safeguarding systems including gas pressure control, pulse control, program control and security of
reproductivity in welding conditions. In addition, small sized and lightweight welding heads are equipped to the
device. The machine is capable of accomplishing faultless welding from an initial layer to a final one.

All position welding on fixed pipes has unavoidable restriction on the working enviroment and working postures.
It is regarded as requiring the heighest skill in the work. However, this machine will do away with the difficulty

when it is diffused in the fields.
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Progress and Trend of Automatic Control of Welding Technique

Nihon University

Zenzaburo SAWAI

Welding serves not only for the purpose of simplifying the manufacture of structures, reducing their weight and improving the

performance of products, but also contributes greatly to the rationalization of production and speeding up of the work. On the other

hand remarkable is the latest progress in the study and technics of automatic control, which finds its application to various fields.

Then, it will be a matter of interest to give consideration to the relationship between the two subjects. The welding is special techni-

que and it has been common sense to execute the work by only relying on the skill of a trained man for a long time. However,

human effort has brought about much progress in the automatization and labor saving in this technique nowadays. Herein is described

the progress and trend of automatic control on welding technique from the viewpoint of process control.
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UDC 621. 791. 8 [621-52]

MEL-O-MATIC £ B &hiz$ig
BoA e

MEL-O-MATIC Mitsubishi Automatic
All Position Arc Welders

Nagoya Works Jun UKAI

Introduced herein is an automatic welder workable at all circumference MEL-O-MATIC which is able to carry out of welding at

all positions with high quality tubes to be used for the piping of nucleus apparatus, chemical plants and boilers.

The distinctive feature of this welder is the provision of control for various functions such as that of gas pressure, pulses and pro-

grams, Combined with a compact welding head suited to the welding operation in a restricted spaces of the working site, this welder is

capable of working automatically on all position welding of fixed tubes that was considered in the past only possible by the skill of

well experienced man.
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Force acting on welding

pool.
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B Welding pool on small diameter tube.
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Shape of welding bead in

V joint preparation.
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Welding position in In-place welding.
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Programmed pin-board.
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Welding current vs. bead width.
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Schematic diagram of TIG tube welder.
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TIG tube welder.
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£ 4.1 TIG 327 B (b Specification of TIG tube welder.
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XD, B Aol OWEEALIET 220, 9503 10— &K ARSI IR CH B,

&Lk %ﬁf;co*cwzso TORE 0507 1oy OEFRE, =

U R OTHIC L IRICE <5 3 i B 5,
FETHEHR)RIGERIT L ) oy =2 T 0¥y 0T, #15 4.2. 1 FHEEY—LEER
4t

Fa—T I O A/ MRERECIER A DR DTH B ZEER R RO L E %, FEEHoREY 8RB Tins b
Fep TR —IEICT B B DI b EEHHC I, B b LR C TIGFo~-J il F UL, Jodss Hlillh SRR o fili
Moo 285 iid b, M4 5, 4. 6cEnENONEERT, BUHETH L, B AF BRI 4 10 X5 22Ju—a _Lic B
(b)) BHKEANEThlHcELC 2 A, BRENCH LT - 57 - i & DB clRii s b, ¥
T15F 27 LETIIEE 4 O Mk 40~80(mm) & Fkw, T N P AR, BT - 484 & % # 100(mm) o #iHT, 251K R
F 42 BRI E u— TREEE (R Specification of sideway seal welder.
HinkaER i e MR t B
AR : Z vy Zy oRBER mm 2.4
HWREE | Ave—r, T2 8, xRS T 7474 ¥E  mm 0.8, 0.9
2 OO HAfE TIG F - — VB & B— v A4 v 2R R kg 12.5
W~y FED, B, VA vR8o4 P s 300 hX52 $X 100
o VAY AT~ mm
AR -l JEEL T v e A v F SR R W
. IFERRNEIN O CT ~ 7 DIEARD, ~=Tr— 2 OWEERR Y q | FTFET mm 20
& owe B e
DO EEE AL T 5. w | b~ FHEFE mm 25
BE~T L8 m ow om0 12.5~30
[ B S W - 3,100 1,500 2,700
] G s TR +5
mm HT W
" " ~v F@E®&K rpm 0.4~4
TR A P 8 HE (mm) 2,000 74 v RBEE mm/min 200~1,800
% N P B oW A F #® ¥ (om/min) 3,000
= o 7o ) % o EE OB (mm) 1,250 - a) BEE~y FIt XY BE#ZA » F2KT, %4 » F2WLeHAII
S M o O (mm/min) 1,800 z i~ FEBHTE 5
7 g b) EWEER, TAYRBRE-2M7 T R2BITRE0T, B~
L #  (mm) 270 y FARBELTY o~ A X Uhinn
I i ~y FH BB
23 H % (mm/min) 700 FAFLE A L— R 1|
i -~ S, e SN, e REH IEE 15m —3K
LT B OE B WM ATBIESEEL £50mm f ih BT -
3 o F i —3
~y Fa gz y) o n 55 o (kg) 30 P——
2 ®m & 2 1.3ton / I
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AN

Vi - 70 (7 - )

B4 9 B Eo-pEHBRREN

Schematic diagram of sideway seal welder for all position welding.

4.10 HiH E v IR ooIL-3
Welding manipulator of sideway seal welder for all
position welding.

TS b, TPl oA Ik DR 4%2 ER AT LT D, il E T
H< & 2RO tur 0wl & Fa-F OWMICZ S AFH T L0 X
DD LR TRV, RS g & b N X R E BBk
LTwh,

4.2.2 Hri47y—LEER

4. 11 I Aol BT RT, AR 005 BERET, [

EADDT ‘)‘(é?ﬂknﬂ BT, FHICNBOBATRIBICHEB N B,
TR 65ke TH B, ¥ACOHD Hor (I T IS9P RO
o BMLLTw3,

4.2.3 FTHEEY-LEER

B 4. 12 c3EBAEY T3, AR ER T b, 950x
150 (mm) Dzi?EEJﬁ>~JlE(/J toT o THHEEN S, KR 71z &

&7 EOFHIC L Y F60ke) LIREHEEINTWBEDT, twFrud
UV“'”(I@&/J THL, mpR A 12 QAT N & 2 HHER
L7z 2nwl HRTHIHR, 1ol HRXOIDIBELTwB, &
FRiZ, BOWmEE 27yud TIMIH b Zbv o-5 Thb\ni
BoBEETI0T, BoERER LKL T RFR#EAEB L0
ROBHEFEF~OBEIE, 2HEE S 2548 ~7pyod 2EAL, F
WCAEOMBICEIBINITE, tvalud OB, I7vvd Lk 3
25073 BHET twFaud OFTNEIETEZ XS5 Ro T B,

4.3 MIG /S Fipik

4, 13 O Ao OB, £4 3 CiEERT, Ko

MEL-O-MATIC £ H B AR - 1567

A - T

4. 11 HozdFu-u BHEER
Gun type seal welder.

4. 12 THE v R
Seal welder for f{lat position welding.

& 4. 13 MIG 817 AkEk
MIG pipe welder.

AR QEBEINTW B ik KI5,

(a) THEMERBRWT L

TIG #5—7 EHEEE R U CER EHIMEEEY —FbL T e DT

o AuL—h B EoT A COBBE TR 2B A0F &, 1

30(kg) TERORILEE > TwE,

(b) FEoOHLL

2360 EF B ELICSSELTO Judss B (B - ~w
FEIEEE - foL—b HE), Fol-t B0 Sutwh, AEEPIT
EHEFEOTEDLA Y, FSEEoRSILEE -T2,

(c) A47 REDEHE~DIEH

4. 13 i E AT L5, /NMEED S5 BOEFIH LT
B Fr—v DEI %, KEEO M RBOEBCIE o4 & Fz—v E
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3= 4.3 MIG A17 A i Specification of pipe welder.

kR f* #i R 1t i
% W W A 300 WA A7 B mm 400~600
i {i H = % 60 R v 4 ¥ & mm 0.8, 1.0, 1.2
A h B OE OV 3¢ 200 7 o4 v % T & ke 5 Fieid 625
= . B b4 # Hz 50/60 A vov o~ @8 B/ 0~100
T
[ A A 80~300 # v v o~ b mm 0~30
TR BRI Fvr— R s 0.1~10
§ . | Tz u—iEH (s) 1.0~10 P~ 9 £ TF#H%E mm 50
v o ol g
% TP AR rareomm @ B0~30 ey B b o~ F A A B mm 50
il ~v V& (s) 0.4~5 74 vHABEE  mm/min 0.5~12
T xR g b RO RIEHI ’
’ B Fyvv- LhiE () 0.4~5 #£ T @ ¥ mm/min 30~200
(1 o E oy~ FHR £ B B A 200
#eRYT W oH fiti M £ X% 100
e s v oA @@ For— b v A = = &
i " oo & ke ¥ 30
e KA v AR D 11028
v~ Vi, - LT, EEE) T vR
% 15 BB
FALYLHFL—X 1
e ki ~t # mm 640% 975X 1,215 CO2 FATVLFEL—x 1|
iy fre kg %1 320 B & FeeF o, k-2 O 10m -3
’ ; THETA —~3
e ?ﬁs e F i -~
EOEHER LY EHCE D,
5 s o : \/o\\ e — ]
- e L a et mx
TIG 723 BHEBOBERTICOWTRNT 5, & BoREERE B
DEEEG TS X UBHAC D Wi, M3l TITT L Cw 3 K IR b Kk\/‘\
. . -1 -
BRO~O% cHFI sk n, 1 . ~
5.1 HREHIEHROEERDG] . g S
-1

5. 11 KIEBEZEEDOEMBICHIBZFEHREYA 2L
5. 1 Az ER 2L L A8 0, SEEME L EE-F OfK
S OBFRETRT, BU-F ORBES &R 52 1k BHR £z ER

WEHEE T3, B5 Lic X TRE: 25, gxoe 1 i S——
Zoftiz b LIcE 5. 2 0 X5 ICERN A2 E YooL OMIEEE, ¢l
o P
5 BB OMEE « WRE 5101 & LCHEERTT 4 - R A O RY L —
5.3 kK T, WO 2 B4 LOBEICHLT, B - ofmkE i ——————
ST, HELOREE X ZIEIE O IEDT L AT E A, £ o Tessemi T
ERoF e L, K530 I L TYs 1
k“ : e il X H{oL T EBCHMAL L . ‘0\’/.\‘ .
NiE, WIEA A2 E 4100 BB O3 C EHILAIC & » Twn i T
-1 S
6(3)(4)" —-50 —30 -0 10 30 50
5. 1L.2 JMEEIZHT B HREHEOHE #ATE s HERH AT (mmH,0)
5. 4 R 138 ¢(mm), AwF ISR 2 ~ 4 (rpm), A 5.1 A A2 E e EETE, Eo-F & oBER
B ! . ’ — (BERHAE (BE 2mm))
e BT ~ =N » . 2 e 2T fH-
Bt 40~60(8) BR® A2 [ED Y « A L OWIESAHIEY R Gas pressure in welding tube vs. welding position and
LTw33, 2 EHH ORI EEEC, BIERA O S fiE height of reinforcement on reverse side.

I5(A) &, A2 FEARLD2~3 (A) e LTEL & b, Zefpden
BHCH D, TOMHE, 3. 1H(2) Ik~ BET, £z Eal
DEERABERCT 2 LIEERELLT VT L TH B,

5. 1.3 VEEIH3HREHEOHE

5. 5 l[ZR%EIIRE 60° VBHSE, 1~boz-21 (mm), #4.,75 0.8

(mm) T, FA A2 E 9101 #F 5. 6 & LCHEERTA - 2588 (
DRRE T o B U~ F DA S % 02~03(mm) % L T35 i
&, (DEBEMCEIEESCE E-F AHTe 55, & 1 %5 z
(1) TEDRERETH B, (2 YETREES (h, a¥p) © ® 5.2 MIE iz FE 100 (REHS (FE2mm))
RIEEE, (3)ReEkcBEEHTcHIT LERT, Proper gas pressure cycle.
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7 AIERES D

# ARG L

5.3 H{-NABEE (REME (EE2mm))
Height of reinforcement on reverse side.

* (rpm)

5.4  HIEAHESA-EE

Range of proper welding condition.

2} b c d e i T h a TR —~ 55 E
(mm)
1.0
b e T
=7 | N
i 20 30 HATE (m
20— ~10
{mm)
3 pa 1.0 .
/ :
799 e 0.5
(2) J 5
S 50 20 # 2 E (mmH 0}
e et —20
> 103”1)
— = . i
- 0.5
(3)
&A= 1.0}
L . - #ZAE (mmH,0)
o —40

5.5 HU-F OREEEE (VELEER)

Height of reinforcement of reverse side.

e

SEEAX— MIE

5.6 #AzE #1010 (VB

Gas pressure cycle.

MEL-~O-MATIC &J& H AR - $847

# 5.1 VESEOEE 2 E 41ou

Appropriate gas pressure cycle of joint preparation.

{
i i I I { Il 1\ v

H H

: § 1
BIEH AE | oo a0 a0 20| o030 | 15 | —90w—130 |
(2 O) 20~=30 | —40~=60 | ~20 30j s~=15 | =20 301

&) * @565

CORERP LEIE A2 E Y100 & LTIEERS. 1 DEICKR D,

5.2 EREOREMROBEE

S2EHEETRZE, Br-F2A8—kefcbicoTiibaT L
HHELPIC 5%, $15F2~3 AEHRICK o T, Y51 TH
A2 EHEAEHCE 2B ERD Y, WEARM C-F & 3 FER
ROBEP LB AR D BF R TR > o

5.7 (a)ik—ic i 2 v 3 FE) TIG o, (b)
BRI A TEA R/ P IL LIS bR AL D, (c)XHEE
—FARERT LS KEL R O THS, (b)), (c)opecidk
RICHERC RE DT A UB L 2185 2%, BETARRILT S
EALFELWEEZLNDD, L—FDz-2 Feod ORELIHNE
W REDIBT 22D DX S 2RERGE Lk,

X%[ 5. BlTiRT, COME, ROT LR LMCTR T,

(1) VBecaBREImARNTcd s &, FHMITRY Mk
WS E QVESBERRB W L R X 0EIRH 5 725, B0 TREET
0.1~0.5(mm) FEH £~ AT s,

(2) BWHEATRENTEENES Frod B 0D%D) T
BBk, BEMERSOVEEDS ek X o BIRH 22, B
O T 0.1~0.3(mm) FBEEHE - F A~ T s,

(3) B B clreHichbik > TREAEE-F BB b,
MOBIE TR AR 21F2 R DWHH T & 5 2, 05~10
(mm) BB 552 10T E B, AZTORMETE VB ~Tint
RBMECH Y, BEMTER D —F R E QVEERERO R TR D D,
¥ 7 #puT % 0.8~1.0(mm) BEIC{RORTT OBAfRLER LD
HiCREORIER D 5,

LR, BERRTEESOME & OBETIET 5 LM

!
70y 7o b
il Tl e
1.0k & L) 1.04k 4
(a)VRaE ™ (b) BFsB%EA (c) BFZBA%B —
B 5.7 BASBROERG

Examples of joint preparations.

d e {
o
.
A
/
=
(e) b7 ™
5B O - -
—0.5 - i

— B E

5.8 EEMEE AR BEC-FEOBER
Welding position vs. joint preparation and height of
reinforcement on reverse side.
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& 5.2 MIEYE FEESE (- rha i Ar, 81/min)

Appropriate initial layer welding condition.

B e ok | #’Y’Am A R R R A B g ot i

rpm mm/min cm/min
v ® 120~130 0.56 100 80
HoE A 80 0.47 84.4 -
B B 90 0.65 116 54

B 5.9 fuEpEAIIk

Standard joint preparation.

174 80 b

L
()

ROBIR O oors W)

B 5. 10 L @I

“mm

< min.,

.
3 4
( !W“\'

& 5. 11 ‘gple i /\M@B’H v (Vuoas TR
Tube thickness vs. proper heat input.

Y, 05(mm) BEEL-RXEALTHY & Lod 2 hvEaiclL,

VEE: 2RI A %
B (FERIC 2R 5. 9 1ot U Bk % ik
RBLTwD) FHAT L EBBECAD

5.3 BEEHOBRESE

5.3.1 /74 SBE0SEEERE

TS Jooas BB 31 3 B 10 9~57 ¢ (mm) (M 4-25
TA0 5% 2a5uz 0 s) o, B 5. 10 ord B
Ricd 2, r,f)‘ 17 ¢(mm) BLE-CIEHIER A, 17 ¢(mm) DUF TRl
B CERIC X PBEEOMER R L T, B 5. 11 Jh4EE » A
@%%zm?nc®m%,i r AL S L BIRIC B 5 T &
HBbhb, LBSE Joors BETRINLDOHI Y, EHRPE
IEBEED s X EEE AR biv s,

5.3.2 UBR%L7 4 5 BEDBERMRE

BEAmm Y Lo TR 1 Az EEERAEEC, UBE 15w

CEBBFENACEACHE, A
Bse & Lcif
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% 5. 3 ZBOREERN, o1t ERHE OB E
Appropriate values of welding current at each layer and
wire feeding speed.

T | FE T A A

e | mm/min

) & 100~120 600~850
2 ] 120 600~850
oW m | P femm 1,000~1,200
,,,,, CHLNLRE B vt vt D

A 1.0¢(mm)

A minmm?
(5

A

"ok
e
D}
5. 12 FELHEIEABOMER (015 )

Tube thickness vs. proper heat input,

b, B5. 12 AL CERELHEABROWYRER LD 0T
HY, AEERFIC orr BRBHEES. 3o EEL, K
5. 12 » oBR-CEBHIE Y KoIT kv,

6. & T U

RO HIMEE, ARG O RS 5 L v o THBE
Tk, MEL-O-MATIC Z# &M AR, CofAaLd
WFgE - PAgE S d D¢, B i ol DT L £,
Mk e LTl X LICIFERFE, w3 pIED HiRiEE ©
O ETEE HEIC R E D Tn b,

Tds, AEROWTEICH 72 - T, BEERIIIFY R renT
TRBESER O RS SIS - W B, 3 X S EEBE ORR) Al
TERADT - BIEIRET - S EERTOBRE o, JHEYMH IR v
RV, TR LD ICHED TEMOEY Fh T IRETY,

Z & X M

(1) ThE, W, 200, #aE, &k sl 20, No. 1~No. 3
(8 47)

(2) FaE, A, 2, W,
45 (1347)

(3) T, W MR 5 U1 IBR OB, A

o BPIER BS HR (WE47-5

(4) MOM =,z (ZEEEBRR AT

(5) ZEZEMOM 3.~ HEFHERI X 2 o5

(6) ZZEWAR & w1 BERIC X 2 BB oFT|

g R Y TR
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Recent Advancement of Automatic Arc Welding Equipment

Nagoya Works

Junjiro AKAEDA - Takeshi KITSUKAWA

The advantage of automatic welding is not only the saving of labor as commented in general, but it covers a good many poinls

such as high efficiency, rationalized welding operation, stabilized and uniformalized quality of works. Up to the present much effort

has been made by the users of welding equipment, makers of welding materials and builders of the welding machine toward the goal

of realizing automatic welding. Development of technical skill, improvement of the materials and study on new welding heat source

have been introduced one after another. The first step in the proceding is mechanization of the torch operating vod, the second step

is the application of program control, and the third step is the devising of sensors to detect various conditions at the welding point

and judging the sensed amount to effect optimum control with the object of obtaining adequate quality.

This article describes an

automatic welder worked out by Mitsubishi as one trial to meet the requirement.

L & » &

Bl WA m iy, e abbheme T s c L 2 A
W22 LT, WRIMMEL XS 23z biy, F28EIR T
&7z, & LTS DU BEE OIS, mH OB, i
@ﬁmuwm @k&@%%%ﬁfw%ow5if%&<ﬁ
BERAL D HI, e ORI 72 b gD
e, "*'lnno')un'jlﬂ’d EERRAY, EE ‘4
X5 LR R CTHRBEMADY LR X5, THEEE, v
BT LMHFEHIC A ADTH DA, BIEMBECE LY ERY

L4, "1‘*?"‘4’)‘?(* TORL, 5—!':'1: D R=27wF I X 5

WD K UARBAEIC S 3T & 2 BipiVpEE LR 1k D, EERIAE
BIORA - M, EDEO ISR, EERRET 2 o @
I - gk - AT A 7 & OREI DI R R B A Y, 4
wED—BE LT %’ézhkﬁ EREHEIN D,

Las U, EBEVEsE BT 23 DUHIRERK - it - iop bt - 76
SUNMTTHERE 2 SR U Tl R L T R ik, —RROMNL T
BHHC L, Pk LETEEEL OB, mETE Ok
P EOWE A D DV BECEM L AL Tl ok &\ 5L N
HATL, BHEBD fvud, HECASHD EEMLEEEEE L,
AR OT TR SR 2 Y, BEgEPoROTRICLY
BERAE L, BEROBRMNREERC &, FEE - EHDERE
e ZMCEHTE 22 &, BIMET 3 2 DA TR T O
THHEEOBMRBCSHOBANLETH S &2 VOB X
D, BEVEEORTtOBERTb L,

L LAR D, 4% 14 OB L 1—h DEINC X Y iEHIEED
BObE g~ &R L TR 2,

HEEEO R, RO W AER T I v HENENTE
Tw3E, —DDEIIE LT%@QZUM[: FEDBE 2RO X5 1

FHLTHev, ETE—BRBIERIEBEEOF LRt s L,

BB EEEPCHE TR RAL, 2o L THD
WD LI IRRVEE - #2725, 2F D HE B STk
MU, BETEAT L, T2 ET-2EERNAD LIRS
HBEERNCGER SN CEIWET 2 2 L0 TH Y, =L TEZE

R AR & T U, SO flfs= 5, 3 7%ch BERINIC X % HlE

* Al BWREET

x5t d s,

B O BTG R s:‘(iuJ BRI L, TR D, B

RFICEA L X 5 & LT, RiREEE 2-n - iAH 2
—Hie % ofrrfl;@ﬁ'r:rkm ewic, ik F-a & ,]ffrmw Lwsrod
THDH S,

PLlods g
SR IC e T

- 1= Ak

SEERN IO D
L 7= E gt ER5,

;:- 5—1
J
Fﬁ

2. Ek@ﬁﬁ%ﬁ%ﬁ

2.1 gERXasWEBME RDIBEEE

BB D TR oM LT, Je¥Eh bW R B BB
B RN T D ARG, XKoo EEic :aa%i%f;ﬂl R
el AR A AT L, TOOTIE S R R 5 5 T BT
e BEIR T 5,

& DG, e
—4 AN - NC i %
a4, & bICR

RITERTH 2 TR IC BT, 71y
ST O, BRI X b phREWT DS T
AR OEEYRIENT 5 TH L5 C
ENEZ LI, mw@@®ﬁﬁﬁmm16fé%5omm%%®ﬁ
B Fud—p KX 5 DA, NCHIERC X % 2 SR,
F 7B Frwo D IUARwo 75:“&7?: FrrbhEabhv, L
L, Fuiub-b R EEZDOBEET N UBRrEtER L, o
FREEMZETELE RS2 L0 Hn (E’?&) D b, EciTFoR
J, WEhOMT, RMHEEA LK XD, FoFu~ HR - NCHAD
X5CH R UOED LI, Jod5s ENTHFR LA +—5 »8
B 2 HRTHR, B T SE QR B oRER e BB L
BOBENREL N, Tk I v HROBEE, HEFOBOTA
KEXVEEIORBOLIC Fawy ZRT AT E A LRV, Lcdo
T, B bR ML 2 BEEERE 2 e hE 2 b T,
X OEl e & D FHIT ARV,

Sl EORES 2R L, XY R ihiiE A a3 5 358
ZEME L, BFE Ui b DR RSN A b EHEAT & BB i
HD,

AEOPVEREZ B 2. 1 A 5 Wwilili3E Jowo S I D BN
T3, Thibb, REXAHBLRC LB L AERR: >
BEEBIC I - T, BHES IUEE t~7 28T 3 ~of ZEHEH
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2.1 % bwiliEEiE Jows
Block diagram of guidance system.

B 2.2 Hath bR & ATAHEEE

Automatic arc welding equipment with optical sensor.

23 gEHHA
‘Welded sample.

WU B EEE - W2 HE L, EEAEE ool KXo
TiHIT 5, CoRllEs <oty FEHEERCLY X, Y KoK o
LT, Xiis LY #ih v—fe—2 2B L C, HFEEE—TDOE
Hob &T, BT 2EERCZoTBEI X2 2 5ATH D,
M 2. 2 cAdEEoeRRE, B2 3 ciEEno—flrint,
AR A AR - 2 bR - SRR - e, B X
UHBEBE» bRV R Tn3,

2.2 HExy - ABEHEEEE

B 2. 4 /ORI & v BEREAE T BERBCH 5D D
C, BEER o1 BRI - Ao EEEE & & oq—F Ay [
Y, SEEREECTLTE 1 WOBEHEET A, BESRN
OFEHEZERL T, S~ 42BN EERIEL TS, T Juty
PERTH D Cofi-F FREUBHESR LY, LESEED
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24 Wirmy-LHB®EBEE
Automatic sideway seal welder.
WS Judss auto-L T 58 L CEEMEDOM LR T D o
Twnd,
OEC, AR AR A L HEAREE S 2 B

DTG,
3. BENEFBDFERE

EED ARG, % Ssor A BE J5ur B olEER
LS HER b, AEERE O RS T B, Fe T bEE
Bk, KEBRLOBEMERL, FMPIEWET & 3RS & i
L EFEEASTECETABELTETR S,

& iid, bRECET REFNIANEE L L CANIRER
ETIC, RIERBIELOKT B A ¥ o NENE, LR T
T, —~HARCTARRORBERYRBET s@ACDH 5, TBEID
LAKKRITHE OB & A LD Y, Sk HmHEEE <
DAFIHE & OFHEITE A BRI ELT 38 H 572D, B
SEEHOLELLND, —FENBEOHURSHE L\ & HiEE
h, NEMECRDICKIEEFHOMULRESL S L, P 11
V- BROTER & LCTRTFARE~DEEEFEE 2 LE L 0N
5,

DL S RS TICH B FTHRE Isob TR, £ ORI
D5 HbEENRB LI LD & LTREEEHEHSZ & Tn
5o BTFNRE L v BgR#E R, L ACEBEOBRBENEFE
RKEND®, TRHCEBINLERERIEFERINVAEZ b A
,

b2 J5ot - BE F5u b & BT 2 A& 0 o RIEAEENE
A, WO L CIWET R BRI R L A B
Br o TiENT 5, ‘

3.1 HHELst

A O AR, ARERAMER ENEROEFi#ETs LUl
PRy BIGAER BIAESIK X U, BEEEs DRk C A
MEFRSCTERAWE Lk, BEAMNARERELEOFO LI YT
Hb, Thbb

(a) /AHEEM GAEEN - AR - IREHE) 2EBE el
L, BENELX AL WEECK DIEEECRFCE 50T, /&
B EEENCN LR RET 5 C & R BEEOERE L eifHE
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RIFRLDT &,

(b)) WAL 2R s IBBREORAIC XD,
RTEBHT &,

() VEEHE1 &L L, i an—h BICHWTHE Al O
EE TR, RIS XU 95002, 257 Dbk
SUEE-R K LD, B EReThasC i,

(d) b4t ARl X VAR SN B 200, IHHERICA
APEOBRFRIEA TIRE T D Y, Ti—iB RT3 U % IR
HRTRETH BT &,

D E AR O FERE O B & AT AR D WGl B,

3.2 R

#F 3. 1 Il X U R R 3,

AEEDHER Y BETFEEEERICOWTHT % &, 31
FTEI 2nd-a L AuF I L— bR, 227L-2 RH EICE
Rl SOb et - B, ¥/ 7o LI Auf - 25w02 6
SR - o1 IR - SR B X0 05wz R 255 OREIREEE,
ITV BRI 2 X UG 055 LT3 05 ton STzl R
BRI TS, 3. 2 CABOLRMNY T, Ko=SL-2 D
A B0 h T EARORIE L AT E, EITATEOL AL 7-4
AERE 056 ARSI 356 DEM, 7-4 BEOTHEAL SRtk
WIS ST w b, ERiEEE b7 BT O R BEETIED)
5 - SEFF 3 X G OIR T A 7 33 7 01C,  TAHE Aw i T4

3.1 JEIIERRIT B L

Specification of automatic arc welding equipment
for pressure vessel.

Do mor | oo o o
(1) Frsyis
Fi S 2,000~5,500 mmd¢ | 2,000~ 5500 mme
X 3,000~7,000 mm 4,000~25,000 mm
S 70~ 320 mm 70~ 300 mm
MR (max) 120 ton 400 ton
(2 ==7L— xR
T—af@EX -2 3,750 mm 3,400 mm
T =T Gl k) 3,400 mm 3,650 mm
T — & R 500 mm/min 500 mm/min
=27 -2 TR e~ 11,000 mm 15,000 mm
w= 7 U~ BITREGEERD) | 300~1,200 mm/min {(ER) 500 mm/min
~aT L BRI (RE%D) 2,000 mm/min  |(%#)2,000 mm/min
T LEEZ b w2 ) A 2 110°
T — HEEREIA R = 0.1 rpm
3) Wi~y FH:E
EfbLA b r—y +200mm 200 mm
EREA%ALn—2 + 50 mm + 50 mm
ETFEbvxte~2 +175mm +175mm
LFEBEA -2 +100 mm +100 mm

P FERNAER -2 10° 10°

P FEAETHRA L~ + 15mm + 15mm

b= FHRELATARA L -2 + 10mm + 10mm
(4) VA4 v

BHY { viE 4.8 mm¢

74+ 75 kg x 2 B

V4 Ay 500~3,600 mm/min

(5) 72 vz ARy LU =T 2
i

B % 3m®/min(1,500 mm-Aq),
7 v

PI%EE 2,500 mm-Aq

2y rER 701
(6) iR
% 4 MA-1000 7 SRIEER T — 7 S

TR REE, BB
EFETUCER, A%

1¢ 200V 60Hz
1,000 A 80%

ZREBEANEE 90V
B R AT 95kVA
fii4:7¢3 2HiE
—UKREBHR A2y MEES

BE O HEIA R - SR - )

=it
MA—1000%
3.1 [ENEEH HEEEEE

Autoinatic arc welding for pressure vessel.

H 3.2 FEARA BTiEEekE

Automatic arc welding for pressure vessel.

ORI BERREL AL X 20X 5 £ Ty 2, BEEHHE
BEBCAREERER L EAL, ¥ AKEDE fAIHAEE: LT
EEEE R 64 Hryaz LAT-F HIEEEARA L w3, FETHR
BTk ZHAEs~EE, £3 1 KFwT,

3.3 FERBEORHHE

BEAMCABIELSMBE oMo ¥R 5,

3.3.1 HBHVER

EEAERECE - TRIBESEL bWEBD o1/ R EW, T
hbb, AbWEEOWALC XY HEABEERSEOBEEN
YeE i, FaBEBERTTRORRY MKt - T b, —ROEE
ML HROELERELZER 3. 210FR7T,

FEhbb»d X5 CBRERELWEED 72 05 (B HE0
LT, BEHALWHRE, 7o BESEEYFZLS LD
B LAREERE LI », L LABRIBMEEEcdsC e
HOBEME L WEBMREREL, FTHM - EAFHIC 2 HhigE 2
MAEAROE D WEBYRT 2, HBCRA L ALWEELR
3.3 kY, BALZEEEREFRAED o2 HFRTH DA
W, BEICHH L oy AREEEVEE LN, BREARLVH
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B, PEED J-z KK X3 7rod BEMRBCHEREERB RN
e DI, HEERETHTCAND Frua) RERL LD T)tw
FAREEMAL, DA Zaxfiav,  AHJIEHEC Y REBE
FRTNVD,

(b) AR

ﬁ?’m%ﬂ"lﬁm%éckmf EEEH30ton, 15 m D 2zF
L2 % 1l m b e b T & 2, z(r?léfﬂitél#fsib\”k T
A - AR ST 5 20, 2 MEMERFATEE TR, O
DD 5 400 ton ORBENF + 1 9% O HIEKEIE o (h ‘p;"gqa_hzg
Fdic, D DEMETNIKAE L, PHEOK v S R
I3 2o, 6 vryaz LiT—F BT LT 5

(¢) 7=228- rf?ilﬁf{l

PGA TR O — W i 7025+ UL, 25— B b
CwoTER o1v LR DI E S AL, 25-L9-1L DEFEHI
D 70 B X2 HHE BT B,

ABED p—o28- 1 ZEE Nl 770-F ETEZLC LY, 21+ D

2089 ICHRED, o1t LIEEHEPNERLAL L REEOD S,

23002 FEIHEAT 3, 7-228-F DHEE 01t 2 wo kAR
ML L, 2ok 1P 20F T2 - THIIR
M BHDTHBE, oM OEMTROGHFIESLIMT, o1t H
AR 75—6 25 L. 25woz QAR L EN D,

3.3. 4 BEEHEERS JUERER

ST AR O BT - [OERFRRE G T, BG4 -
b FeE 2o du-a KHRT b o LI, JEHE AW F BERE -
PRERR A E R R L, IREEY RIS X 0 IR SR e 2 T
b BIFERK 155}’(3) %, Lo L oEd

M a5 %
BOTEIC X B FGRIE S, B XURERITTR O 70 5N
kb, HE ){,5/5\/\/[}‘:}5{1 T 807 7 B 60° IS X b XA, 1
HEERIT F b T, AREIC B W TIIATE T O MR VR R I
HORE L LCENT U 7o BT S 5L E DS B IREE Ao Rl
i 2BEML, AR DI B L ORI
L, i ooz 1T X BiHE Aol OB, #HEP O 25002 Dk

=

FORL, AR b3 MREETEIL, WP o3won, 2357 OFRE
e, BEERIROBERETTA->Tnd, RS suteza B &
U UF45-F Lo-4 Z A S, EEVEERIREROMTITALS X
SIKHEEL T3,

F AR e i A (R - W) OBFIC X BE
DA TGERR) . R A-4 io:tb\é’» Ry BB ERML T 5. %
Ry ? $REHE, EFAF-T vo-4 & fbkm?& GRS R AR &
LTwn5,

FEEOPIFE TANICIES & 25002 O, HTOLETA G, %
FRINEDSE TER, ¥ AAREA W OWHO 7 23R IR TR
TRAT B SY- BT, AEBEkoBfE MO T ERRE

3 LS ICEWEETND, FRBE A MY OMREDO D
JuRo b I FE B LI A RER R T A F IR L, flhvRe
&

_«N r;_

/—\

4 IR EEEHTRERE

AP AR, AER% 1NCEE L e BHIBET, HE) 7-o42
16 SE669% BLExND o afbBBC A>T, BERALD ZHIC
R O R, TREEPRIA S O o O ETIEBE, IR
Db, WELESOBH &IRERIEOLE, B IUREERTA
DOBRHE HITTT R 5, ¥ABRBTOBELT - AL Z i
LT, #ERIT b b, R - I - dUL R R L, BRE(E
AL T, BB 2 %0, BITRE I VRN, Mgt l
05 DIAIC B B IC IR T 2 2 01T, 24—FRws BIE AT T 2 R
e X R T B LT 5,

®4. LR ARG, zn%%ikﬁi@rm AR AR

<, — % BT s CE B O WA - B - B - iR
Fmv, WHREEET T3 & BB 9-iu—4 7-4 7% 180° X
i L, W% AT 2 %R 5 C LT, P-oafs KOFLLE
T B, AT 8 mm JET 1,500 mm/min o7 HEHYE
PAME HAIL B X 5 1200 A SepiA NS R (PR L, 2 WER BT TG
BikdEALTw 3,

7 80

T T - R ]

oo AEY

7,750

7,750

41 1A s EER

Automatic arc welding equipment for I-frame.

R O B RS - SRR -
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g4l IBHEAHAEEBELR
Specification of automatic arc welding equipment
for I-frame.

(1) ==7 v 2ieg

Wik

I IBE (A~ 8:) 3,000mm (¥ = 7)) x1,000mm (7 J v ¥
T~ AR b - 180°
T—28Bx ra—2 2,000 mm
BE~y T2 bu—~2 3,500 mm
BE~y VABEXe—2 1,400 mm
<2 — X BHETA P a—2 32,000 mm

v =7 vk RAGETTRUE

(2) B~y Pl

200~4,000 mm/min

B~y VEGRLRR L u—2 1200 mm
B~y FETaRbRA a7 £200 mm
BEP-FETA%X e~ 425 mm
BN~ FEATEA b~ +20 mm
WEF—-FHEREZ a~7 0~15°

2 GiEaF
Welding head.

T, BESTMCESYEY, THTHEBEECES X5 THHE
T 45° P X, EUHER R LWCHBERIWEI N T3,

FEBEERS | oikr MR T 2 e cEZE anid o T,
MfTEH - B Ao 2B T 5 omFu—2 ORI - $VEN - i
EREHIRL, 7o BIRIE r—F 1"z~ « Bl r-Sumnsd & &% 5
g, AL, 223u-2 ~0—KBEL, ZHEHEE s~ OH5HA
UT & TRETE BHREFREE - T B,

2oJFL—2 e 180° M4 5 154 2L, LTFHmMK 2m
DYHER ARET 5 7o biT, B L EARHICETT 24
TREYELRYE, TOEH LKL 35402 FIESEE « 7 Aol FHESE
B o tu— R EREMLTnd, Bl &, 7—0 FERECE
w ITEHZ 3 7 »ic 1,400 mm D EE 2 bo—0 2B LTw 5,

BEE Aol EE 4. 210K 28 {, BEEEEOBEY 561
TEDL LS, B -7 OB - AR b iR
2% - MBS AR B « 25002 B JAL % 8T R 2T
3, ,

BIEEE L LT, v~ron HlHSRE 74 LiIc, ¥% vzdu-2 &
HOEFT sy A LIcHEE L, IERIR L LT, miBEeic
SEARVE fay FAREE Ao M EIC aufoh IE & 0, 2=FL-2
BIER & LT, BE LI 200N TR E B0 <Rt 2 -5 nsk
LTEML T3,
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2. [ BEanEEIBURE VA |

3. #ﬁ’ﬁéﬁ-ﬁ' 17, MBRH(4T— FICL VRE) |

4 [FB~y FTh. RERbAE- FEL0RR) ]

5. [BEERT - RRD. S BREEERL]

6.Q 5 »\%th(ﬁﬂ?Q)\\ BERCT 7o~ |

7.[770o S TRERECCEEBES |

0. [TAvrEl L ah. BRESRA |

10.] WL T 750 7 ARLNE. PSR |

1. [@Bas s 278A] [T EBt_sih FAvinE]

12.[ 74 vEBT - 525 |
. [T TRt - ER(EREAL ) ]
15.[ 7357 A0RED| |BEeEEnnE]

16. | MEZERSC I N BREFEE(4 58 |
1
17.{ 7 - 2%3iRd, 2 1 7B
L1
18.[ 75 7 ABBRE BouBiE] [B2EFEL]

19.[ 70 =574 5 —BIEAT |

2074 Y TACIIET. 759 7 AEREE |

21.] 7= ﬁ“ﬁ’:i DB~y FD0skiFntn & 4 TR AEET |
2 [EEhbv. IThS 2R enta il PrnIEaRa |
3. [ 53 S RE 7T = TR TEEL |

MEEEL s e

o5 (BB~ 15 R~ FIRRTRE%E]

6. [ 73 7 2B F Y 7 LN T 5 I Ak =T Ty 7 A
1

07 [ 757 2 B F VBB T 5 v 7 AERGIE ]

;
g |7 sERT 25T RIERET

29.] 7 — ABEBIAEE)

0. [7-ARERE A REARE S LTS COE]

31 RO EEABES BT 5L -SEA |

1. [BE~y T T TRETESRE |

1. [5Fr %3 TRAL

% [BEEEEA BT

36. 285, 532983 THBE L |

v.[EREAREET ]
(BFMER 174 2 L8BT)

4.3 ATy -4rva2
Operation flow chart.

4.1 BBHY -4 REHHA

Wil TIBHE 7on 250 BT E 070508 BB EAL D,
L7723 o C LIRS0 oS X b, ARG o ME A
P BIRT Viows HRIK LeBa, 4@ 3 Ra-TY
3, Lo TIEBMOREEEIC L >THDD &K 23k 3,
¥R OBBEEBIC L 2R ET, ERENOD e-F UL
F X CEEOEECER 207 iIC X ) BEEEOL&TT L 5,

R ABAEE v-roz 2R 4. 3 ICTHBHT 2,

BHA~OEEE ol © 700~ &, HOALD Iyt SNk
PRICHTRES L UHEE Ao 28T LUTHRL, tot ET{E
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B XY ondu-a REIEN, AEDIREE SEEHEE R
W32, RUEZIK LD a2 FHRIC X » CEEE F—F 25958 27 IK
LB RO CBEFEDF L FILE 5, TOMK, HHE AuF
PEEERREEC LY B ICEERY A 2 R L o T B,
B o281 BEEE Ao F 730-7 SETES®R, 217 © 20-4
9y IR TEY, 247 LEERE XER LTS &k o
Swo2 ZEEHYAL, o4F 25 L5 T Lic X 2 A EMTN ¥ B
HALTw3, 7-2 BEC LY 5502 DM, BEOETTHH
LERWHEEE 25, TBHRE 923 HE - 2500 1R &ic X D iEE
HERZEILLTw3, HEZ i‘“@%ﬁ*;ﬂ B Bob TED Fod

#2
{u}

PHELEMRIC o T2 &0, ARBOMESENELRS
X5 ’Cf&-u'[ ENTn3%,
IO $eu, WHEPOBOFHIC L SO B,

PSS & 72 Do i il &
nP b, BEFEEENS,

IR ERC X 0 AR B, BB R X D Avur
END a2 kD, 235002 FARIE - BESRRA DI A
5, £xhlate KT o232 A% a3 Wil ¢, #i1h%
IU=8015- 2 Fik 5. WHMTHKOAT) 7-028-+ ZRBITT
L2720, 24P DHKECHTEL TS 257 25 HINT o1+ %
FwJ 0)’4”(5[3}@‘ B HAERTA S,

25902 BT E LT, e BBk E vz 25002 [
2y KO, B Ao KEHi LTy 2 25002fwf IKBL, 25452
2k KD FEEACIR L, ZOBERT 3 HRE L 5 TWa, T0

FAEEU 200 X9 361 w8 ~OUERIE, B Ao F 23 RS

HD 7 PERRFCTT R, 30m OFREEL 10T E 38D 2

a0y

”JH ﬂu&(nl Ko Twnb, aug 5 kol ~OUEFG .

DEIC LT - AL T b i

Swo2 w e
WINA Ao~ o4 1 1D a0 Fi% DHE L-ffr BoTWd, Fix
WA ~OFEAY, R LR BRI & LT L LRI L
A2t wF BHEH, BWIEA 25wo2 OMHES T Rv, E7 25902

T HH L 2 BT UN v e T NI L, TO-4 BT D
o T D, 23wz OEMULIEIE S LD #1300 mm $#77CH v,
257 DA SHEA LR EN T 5, Fi 25002 DAL - B
2RIDHFET, HE 25902 CREG s AREETALT S,

R4 LERTTLL, AEBOZU L WiLEY fEsedid
o 2200L—%2 - BIFTEE - B Ao F 2 20, BRI - 5SS
FHCEE LERE I Tw 5, BEld o34 13, —I ¢ 6,050 mm @ Py,
78 0.25 rpm o [EEERECRERIL, Fil33c+o a9 53
& 5 i 800 mm FREREEED 254 a:ﬂ’!»ﬂ LTw3, 7-4 HEEKC 3

RN O TSR - R - 1R

O BRI O MR OB, FERBE Ao ZEE -7 L OE
HHE~DOFTHE LTH bR, 7-4 REFIFERMEC 2 D,
L7e#s = T 74 BERNS A0, NC IVl A4 S R T
» 6%%%*‘39)5%% I EFHALTwE, Thbb 7-4 1k
ENREESIC & D SRR b TR ENS I B A Hi, Belmldyss
040 14 up*ﬁj{ﬁbf? B LTw b,

BETR BT seotzdy B & U, BT EERETTHIERD
PEROREIE® B2 2010, Ju-% & Y100 MEEDE &
HALTw3, ¥k 74 'b?lé[ﬂl % - JoiTls 9 m/min o HUECRE
BIL w2z ewic, BffaliofEsfihvk SICEGEI & Cn
5,

B A E i, ﬂ"‘f-ua;ky‘j'—a b WWETTHEIC T 5 7 © 1T 1,400 mm

FHARBRT) R 12 U B @ ¢, 1,000
mm/min ¢ g}_i}z"’:w WEZXIL TS,

B o P, TRIET AV - AP RS - TRIER, £
e BuTle 91y REEASTTRE A X S ISR p—F IRl A R B R R
e o T b, LR TIBHAEECH ST, fuox
H-g - SEEEEY - AR S SEMEcE BERE AL T 5.

2272 BT A E R A HE 1,500 mm/min B _Fo tHEE i JEo
%, 200 %> 2,000 mm/min ¥ -CHEEF LT &, et h @ 4,000
mm/min %% L, 30ton ® ozJ—a ®ZEICHES) - EfT - ik
D L5 3TEW S+ REFREDEY L T3, EHED
BRI L Ce 2 HIMEEE, vruze vt r-F FRERMEL, W
R 3T LB EbY THREL THY, WERK
MR OBTERE -0 RAEIEE A E,  BERIER ORI 1C & [ERIL
T3 2 DEIEHHEC S 3 Ch, @nEEt R R - Tn b,

DFE ato-0 ¥ 5L TH D,

5. ¢ ¢ U

Plho &L, HEMO DL O WIEE, RGN0 REEI
35 BRI OB 35 Mo filiE, Pl e
L3 Suter HROFM A Sk -, BEMCEME G EDE D lil
WAL I N TET WD, L Lk s L EEEM b Wi
DT E, TRTORRERIK - TR LA Rl &m
B c & Ch L, EES @m:@ﬁl fHICD W T IBEREIRIER &
HILCORIETR A v, Thb bR TP 5 i i Uik
BCHE - HET2RCEE > T Ay, TOGCATEDLED
DI L - THHIE - FFEeRE A bR LRE fikbY, HM
A=h e 1—&' B L UREEE - HECENTeREALRT 2T
%, AR ST 72w e BRE I B 2 L g T,
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[ 2. 3 CTC p@EEOHRAENR « BT
Oscillograms of welding current and voltdg(,.

B& 7.5mm
I;=270A
1, =80A

Ty=1.0sec
Ty=1.8sec
FIREE 9.0cm/min

HE 9.5mm

I#=270A Ty=1.3sec
{,=80A T,=2.3sec
BEEEE 7.0cm/min

Bl 2.4 CTC b t-F Al
Beads of CTC welding method.

B L 2 IR EFO f~ KEALD X5 K h > T D,
i

~—7‘i, LY 0 OYEEERH In, X UELE 0 OREER I
CHREABEREZ G 20, o/ SREECEE - B2 eh
CTC #ikic k 3 BB - N - g - B - Ryl - EH

® 2.1 CICHHSEMN0—M
Example of CTC welding condition.

noE WO WA 3y 7 @ |
mm In : I, ‘ Tu T gfn ‘m i;;f |
k0 250 20 0.8 1.4 12
7.5 270 80 1.0 e °
9.5 270 80 1.3 2.3 7
10.0 280 80 ] 2.0 7
12.0 280 20 18 2.5 6

() @ SAN-53 (3.2¢) 1Lk %

(X10X1/2;

Rl 2.5 imEa@sim
Microstructure of CTC welding
specimen.

T
s

IABET ERRET R, Lo biaE L, Lo w3 5 IR
FER A ICEETED X S5ICA-TwS, B2, 31, CTC ke

ROBHIEIG L B BO—F%2 R LA b DTH b,

2.2 BEREIEM4EE- FAESIUVETORRER

AEBEHERCR, HE 32mm © J-fzo1y & H»TILET
HHEHEOHE, 76mm & 95mm D2 ¢ 5 H O F N F
N TYtwh TEZ LS AE > T B, — AR S mm 55 12
mm ¥ COMEMN L Az ¢EBLh3, 2.1/, 32mme
J=fi291t TR CEHMEX B2 A0 OWERELREOWNE R L.
bOTHD,

SHBRO E-F IR EEQROBEEEE & RBEFRS B b,
CTC ek (T EollEe, o EopER
KTHL, Thbh, KEMIr & 2 OMERE T O IexTw)
PEKCAD EE-FRENTZY, c/ER I & % OHESiRTA
BRKTHBE, E~F OBHARL W PAENT T E L A,
MIEGMTRERTTAS &, 2.4 1CHRLE L SICBITA E-F A
BErBons,

FeB 2. 5y, AT HAREEROBRESIED, & CHimEe
BT O BB R O MR IR U223, CTCE#ETH, 2bu~t D
LHEEETYTOABRALI DG LNDL T L DA D

2.3 HAEFvvFTEE—-FHE

B O F HAEEHD Lt FewT 0 C
THY, HHOFewT OHDHT LEILY

RPFT 5T
KT ETH B, CT
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° s o o°
E L0 000 g
£ © ece oo ©
. U8 O Qg @ e
~ i 0 Cceo ] coce e
(ST S SN P S R Yo}
o ed o 2000
O, b v 1y .Oﬂ o ceoe O
00 e0d goc0s & O
3 eny e @00 4000 QO
o o oo
J e = =
b=l I T .

X4y 70 ¥ 4y 7 3.0mm
2.6 MEE S LADINMER

Relation between leg length and bulge.

x 2.2 € SAN-53IC I A iAo BEMI BT
Mechanical properties of deposited metal (& SAN53).
wWOE e BB B OF oW OH oW
mpken | sl | o | SRAE i | IRy ppeg
kg/mm? | kg/mm? % ]:cg—;n kg/mm? kg-m ®£, U
o oL s S L vy REED
Ksws| — 50~65 21LLEl 48BLE | S0BLL | 48LL PS,
5.9,7.0,7.8 57.8 6.4,7.7,8.1
.6 | SBO | S NG o) | mEt | (RE 7. | BF

Ci#gkcl, METHRAERD - tdvw? 23 0~3mm (@QTF
Uizt 0 T E¥EAs 3 mm DFE, @ T 3 mm T RN 0 OB,
OF» oL LETHepI B 3mmb2EHE, *15) 2bAE, i”“‘?%m
HEEFT L RLK, BEY—ASHEDT L HEEENAEE
H5,

Fz - bewd A0 & 3mm OBHICOWTHEL E-F D5<
L& (B) rOPFRFR 2. 6 KR L AR, L—EewTd 2 3mm &5
ThE-FidFS (M) IBAZ T EEAL, wFhoiEc
B RTEDPTHY, Lhd s b (B) Offiid, AWS il
fiff (B=<1.6~2.0mm) %X 3 Flo 2 fHe R >Tn 3,

2.4 BEEBOEE

DERA D S HEABEEE I v 258 o4 13, B
,éili'af‘: (B0 @ SAN-53 (3.2mm¢) Th Y, ToEMIMETEE
2.20LE)TH D,

& SAN-53 # fflv 7=, CTC i B ILIF T A PR O
FHPEREBREROMAER 2. 7, FTL ?‘#Wf’é%ﬁ%@ LT A
2. 8 iR L, Fo-t-1 % 255 OBEAREDRIED %\~ BIF
AT H B,

o

148

(SRR

L 00—

i

BE BRE(Y
mn mm

1=25.0 ¥

2.7 A5 RSB

Result of tention test on cruciform plate.

X 2.8 3 HPRAEE O B

Result of break test on welded fillet joint.

220
8,
€ )
Ao SN
210 AN 7
2 Y / %
\ \\ \ \
3 &l \
200 7
7 5 \
- 1 ‘-\ K
u A i3
§~' 120 X
i i
T e 10
X \
1 \
[a¢
Y \
N
“
T
N o 7
}

X 2.9 CTC Ao 5%

Distribution of hardness of welds.

ZIET YR - Vol. 47 - No. 2 - 1973







RUsLaw VY FBEEZEHAL TR 20T, EEH 1 A TERCEE
TR LCTERTED, FEFEAFEARERL b ol &2 b
Y, ZOSGRAERS3. 4RT, B _LICEE 3 Bk
THDCHEEACE I, HOWAHIICEEFEET 22 LA TE B,
FHEIEE ORI 1 —F~w F AT Lo Tk O 5]
NHERVER S, B —F 28IC 000 M E 5o MO S I
EETn D, THIC L - TERBEL, THRATLLETNBET L AL
26=-Z LT RbILTR L,

K DEHERBEOMELHIT S,

(1) pb=Fnwlic THAHT 7&05%’%#@‘9; I PIFRAERE
2390 FE A b A3 T b F BT RS o ¥, EEEHEONE
B, J"EEFPID%‘?‘J)\F‘]"'{B’C“'*’VCA%DJ@'%@IC AL RIS
HFAMETCEETNE L, FHLRNEETH 021, #ER
HOBENFEECESABEC A>T 3,

(2)  b=FnoF OFT HHHE O BB OWREED LB L Tw 3

dHDHE, FHHE -7 ONbWREE BE—FEICDH D00, iE
B LA & A LR

(3) 78N F OBEEY THREWB~OIP L2, Wi
O OWH LOTWEIEZIT U Ray EOC L THIECH D

(4) HEEPREEBHXAELTH 2

(5) AEBVESEEAEORM LRI 2L 2 X5, HIEl
SR LB LCH B, (M3.3)

i
!
N

RhHWY v g

e

[ 3.6 Aow iy ks

Link mechanisms of torch head.
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3.2 FHREYE S VR

B 3. 51 b-gAw PG ERTH, t—Fnw K WO THEAR S
CHEHIZ D IRTY S, Cor bR, BEERDE SRR
T BN R L 05 2 Mo 1Ko~ &, FT%2HoFE 4o 4
1Fo~5 BAEBIICE L b WER LTw 2,

B3. 6 (a)id p—gnoF B EEN, (b)REFENCTH 5, Hiie
DESI b=FnoFRTHEEE R LD Vol BEER WX, 78 -3
HEC 7 H2RAMS M EC I, b7 © orP BHEY BT
—BICHRDOERER RO, C D Yoy B0 4 D 51 0-5 &, B
b—F DB FE—EEbcB s tic kY, EEAR AR bW AT
BolEHP TR, HEERTESTOREHMLIS AL A 4
Yob B0 T2, ZDED, b=Fnw FWICREE -7 OB
AREEDC & D AR, EER TR R BT 3 R T s
HaTnd,

3.3 HlEgEm

3. 7 BAR R ORMAMT, FRCOBE HilT 37
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Main control board.
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Operating board.
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Adjusting board.
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Play-back Control of Welding

Mitsubishi Heavy Industries, Ltd., Kobe Technical Institute Akira UJUE
Mitsubishi Electric Corp., Mfg. Development Laboratory Kazumitsu HIRONAKA - J6ji UNO - Kouji MATSUMOTO

The advent of numerical control or minicomputer has made it possible to realize the automatic operation and labor saving of pro-
ductive machines. However in such apparatus as welding the working condition and positioning of the welding torch are entrusted to
the decision of the worker and automatic operation is hard to embody with ease. As a step toward the goal, a welding machine of
play-back type having the functions mentioned below has been built for trial with the object of automatizing the outer side welding of
heavy thickness and large diameter drums. The functions are : (1) to memorize welding positions by following the shapes for weld-
ing, (2) to read out the welding positions during the operation and to determine the positioning of the welding torch, (3) to carry
out multi-layer welding automatically without worker.

Through this method a model drum of 250 mm thick and 2.5m in diameter has been welded with a successful result.
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[ETIRee A EOBEBEBCEL, K®il - Bt Play-back control of welding.

152 * ZgEH T (B POieAs =t Z3ERB () ERE Rt rgent ZZEHBEER - Vol. 47 - No. 2. 1973







EOy S -2 ® IE @, @ rHEsE, yEEI AL
AiExes, yEEIRLDEChEBETEHn, EHEZHE
N @ Lt chicl Y20 bhTw? #od y HEC B2
o ZOBBHEA dyFTH D, B T B DED 502 @ Ok
D@ b R Ay* BHT 5, TMODCWYIOT 22D LHO
KLY D 7 251 F "7y @ OFRE @ ofilic, R @ %
A, yIDETIF ARSI LT 5, ZH 1502 @ 1 Hud @ i
i, td @EEHE R L EE O ATIEE ® kTR, 2k
D@ FEH Y IEDEE@ICH Y DO bh, %O RE @ K3k
ENTe 251F R7yod @ IC AF INTn 5, xTEEERE, HO
ICHEHEHOR ® & %>k {TBIRTEOE L WIR @ 253 F 0 A,
WO I Y22 W@ K £ sl & 20 Dx3b—2 & O x K
He-2@ FWH o0, xR e-2@DAWHED, @%2NLT,
XED i M LI ® 2 EIE S5, AP @ I Ai1F Eh,
fi— A U@ i X VR X3 Jowo® L) 2 A LER@

L -5 @ OFEBETOARY 20 bR TE Y, TOFHER
BER2E4® 2 HiEF 3 ceic kb, B 3. 4 0oFROKNEES
B~ ¥70FH@ %EETLC LICkY, MBS B
ELTHEE @ FBHTEL X0 Tw 3, RSO
ICIREE 7@ ffiHSZDOU‘f@ D, B @ I HHPE AT
MAAF @, oL i A A7 6 3 X UEE r—JL @ REH 2
o, Bt @ 2 o1bor—4 6 1 X b ERCS LI RIS &
XD, RPRO I DT AR ® L - A L@ & v
Fill@ 2L v, BEER@ sl x, yhHRIIC Ayl 2
PR X D70, 2310 K@ BRI 2T bhTED @,
@ EEDEDY NofLTH D,

ERGIR OfEREIX SR 3. 2 IR T, ERRNE X Y Bl A E 4y
O3 UCHBGRIL | dy— dy¥|=x0.02mm EETHEELTRB T

& 3.2 ERBROMEE

Specifications of driving mechanism.

x KR a—7 150 mm
y Az b e #4:20 mm
x FFERE Y i
v R
x R & — DC ¥ —Fx—2 10W
v EE S - DC ¥ —Hwm— 2 50W

X, Yilig=a Vapr-x

0.10 mm/t ~ & v - & 1[AlE
0.26 mm/ %~ & v — 2 1 [ilé5

7 V1,000 rpm

3.5 FEE L e
Welding under preheating
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Block diagram of control system

= 4. 2 flEEENE

Exterior view of play-back control unit,
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Endless information having arbitrary bit length.
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A typical format of information on the
magnetic tape.

4.5 WKICGEEIE

Exterior view of magnetic recorder unit.
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A/D converter with signal switching circuit.
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DJA converter for Binary Coded Decimal.
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Control panel and logic circuit boards.
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Configuration of optical distance sensor.

| siees
E 2.3 JGEREIC X 5 A0IWER R o JEA K
Configuration of edge sensor using detector of the trace
of a scanned light spot.

2.4 AR af b IC X 3 P BINT RIS O JEA KSR
Configuration of edge sensor using detector of the trace
of a illuminated line light spot.

2 (1)

)

BIENE S

B 2. 5 T 5 ERIHER O HAKR

Configuration of optical slope sensor
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Block diagram of the sensor.
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Structure of optical distance sensor.

4.5 A

Appearance of optical distance sensor.
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Relation between displacement and output,
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Several methods for detecting joints.
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Output characteristics of phase sensitive detector.

C -] e
PRS-

5.5 FEME LUTH R

Optical sensor for detection of gap or mark on the work.
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Time-variance of the reflected light from the work in

optical gap sensor.
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Construction of the sensor.
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Block diagram of the sensor.
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Welding speed-pulling capacity characteristics (measured).
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Relations between rough arrangement of work and
difference of welding point.
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g 4.1 MISA ZiglEuE e
Specification of MISA welder
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X 4.1 MISA ZE#RRN
System diagram of MISA. welder.

MISA welder.
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4.3 MISA Y
Outline dimensions(in mm) of MISA welder.
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MISA welder for flat welding.
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Relation between welding wire feeding speed and
number of metal transfer.
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Wave form of welding voltage in vertical up
weaving welding.
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Characteristics of vertical up weaving welding in
fillet joint welding.
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#* 3.1 SA-40ON g J—-fizp—o BB OILEE

Specifications of type SA-~400 N no-gas
semi-automatic arc welder.
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B 3.1 SA-400N i gz JEMEIER
Type SA-400 N no-gas semi-automatic arc welder.
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Specifications of type TM AC/DC arc welder.
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B 4. 1 TM 9 2 ik Hegk
Type TM AC/DC arc welder.
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B 51 &K TIG & # #
High accuracy TIG arc welder.
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Shape of membrane constructlon.
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5.3 EE TIG bl o—roz
Control sequence diagram of high accuracy
TIG arc welder.
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Characteristic curve of output voltage-current.
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voltage regulation.

173




210
200} /-——————-/
190}
=
b N
5
| 30
= T
20-
L , .
~20 0 20 20 60

REEE (C)
B 5.6 i R

Characteristic curve of output
current-temperature.
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% 6.1 FC-1200-IBIg#%
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Specifications of type FC-1200-IB submerged
arc welder with automatic tracer.

e - — | FC-1200B-1B %
1. & Uil
(GBI i MA-1200
(2) EH-—KEIE v 200(180, 200, 220 ¥ v 7" f %)
(3) T B ® H: 50 ¥ fe i 60
(4) oW EH A 1200 T RS2 #s (1000 HifE)
(5) ZREAHEIE v 89
(6) ®EBH—E&ADN kVA 110
(7) GERE— & & A 550
(8) HARWE ¥ \Y% 40
(VT2 8 w4y \Y% 17
(9) ® i3 650(50 Hz)  600(60 Hz)
2. W7 v — SIEERAE
(1) % M FC~1200B-1B
(2) %= # ¥ # A 1200
(3) @HH Y7 4+ & ¢ mm 4.0, 4.8, 6.4
(4) 7 X @EmM(EHAEE) mm 80
(KFF4%E) mm 75

(3)

(2) & ® M

254K Ake—2

(5) 74x0—n gk~ & w98, 12.5/25 kg %

(6) sEfTHECHEA cm/min 10~100

(7) #7748 7 TR
(HBUETT) fif il v oA — e

(8) ~v FEIEML ©) +20

(9) & v ER l 4

(10) # kg 68

an v - o 8 mm 250

3 AmbhwEEl

(V) & m F " EF, &H

LF 1.0mm %% 0.5mm A
L F +20mm Z%H £20mm
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6. 1 FC-~1200-IB JB 7 b\ fih & #Jo—2 iaHeks
Type FC-1200-1B submerged arc welder.
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T £ X W
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(2) KR, %l T SZOEREER 44, No. 10 (15 45)
(3) ZiE BRI : A 7-0 Bl (K37), PESERE
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Automatization of Resistance Welding Machine

ltami Works

Akiyoshi UOMORI « Masatake METSUGI

Nagoya Works Toru HORIBE - Hiroo MATSUNO

Herein are introduced some of component parts relative to automatic resistance welding machines developed recently by Mitsubishi :

(1) General purpose control equipment used for the multi-spot welder contains in itself a diode matrix type sequence control circuit,

timer and thyristor contactor so that mechanical sequence and welding sequence can be combined with ease to accomplish the ability

of general purpose operation.

(2) A full automatic welder of electric contact pieces is of high efficiency as it is capable of feeding welding materials of a

hoop shape, of pre-procession, of welding contacts, of forming of contact pieces after welded and of taking out finished work pieces.

L £ A »° %
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H (21D FICTR(2.2) XY (2.8) XE»ID
X= U A+B+C AeBeCeooeriieiiniinnans (2.3)
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(4) HWHHE BT 3MOEEHE, AN 2tYws2 @ fusn
wo B E—%Hc A 5T, HIJHMERIE O AND b e &1
Twdh, LaRoT, WIMEEREAT 2 wo2 @ {urows B%
&, HII2MYwr2 @EJVF{?—?%‘ EDTHHE D - b FICOHHIE
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Mooz TEOILDS u-ruz JEHEREOES S AND Y- L
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2.5 yrfIEH

Front view of sequencer.
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2.6 s BAEE X UEEGIRELE

Function and block diagram of timer

335

3 2 L
E 2.7 41922 HEABREREX

Connection diagram of SCR contactor
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Full automatic contact piece welder
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3.2 EEYIL
Welded samples.

4
5.7
6
3.3 DEnuARRO W
Principle of contact piece welding.
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Construction of machine.
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(BED Foalk Lo TH Bk V A F 2 RO TEH D
T, TN L o TEREOEENENEE 5,

(6) fiEdew fqowt No. 2

INB EFERCDDTHEH, —DDBELHICT OO RN L
b DR 2 BEAY S, MEES AMost b EhictEo T, 20
D Mo b TEELICHEROT 20800, C0O fMawh BT L

NTnd,

(7) #H8 Y-
BRMTH2HEMERY NI 2D TH D,
(8) ~s3

WMOBE e E 5 ETEHDOTH B,
(9) 7ABINERRE X 0 OIwEeE (R 3. 5)
O RBEBCE > TRIBELAESTH Y, B8% 2~k
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3.5 REEIE Ao F 5
Welding pressure head.

FoY HT 1 Fees &, BERICHEEEINET 2 170004 #
&, AEHBCRRTENT S hoa- WTHR I Tnd,

(i) F9uFewo B

A5 Fews &, FEEM Fruo & THH Frvo &BEFE—TERO o
LwbFewo Ik oTHY, EREHED T & F N Fewo 25
5553 LCFREL, WEIM Fewo 23 LFAT5 & FICREEN Fowo
BEEEF 5507 LToh b 2T 3, LR -C, COXA
D Fapo OVEFAIC X » T—E RO E FEHICRE Y T, BHER
i, TEMY Fewo OTERR FuJ X0 SBCEEIN S, aLwh 522
Frwo &, BEFFONMERZECL TN 5,

(i) 0~ F 3

VAR O SRER DR VA HICIERES B B E A b, JIE vYod
OREEVERBEIC k5, £De®H, vd O Exby © p— KE O
Yol R ERERLAWT, Bk I © 0056 2EHL, owl O
L w5 BB KA1 K #EALT Ly 5 BEEITE fRIINE
{LTxHY, O0lkg/em? LT~ 17 ENTEINET 2. 17 1,
Exby OL¥BE FHE B LR A D 17 EHCHBEN, ZOZEEN
I X 5T Aol OIEN% TR+ 25T, MENOHY A RS
FIRETH %,

(i) pwa—

oA TEHovod ZERL, ML CRGERETL, v Tk
T35, OHOTEE Y- K LCh ATl FCETHRID 2
L5 AETH B, ik, hua- OHIEESHTH 540D, BT
CHETL - BAERHCITARZ DL LTH 5,

(10) TFHEBEMRE

THEMAMEES R, BRAPSELOT, FIELIHL AR
HWapRicL<h Y, WA - REFLAEEZTH S, ¥%, TH
BRI, hoz- PEEZENTE L FCTRL, AHCHUHTES
ro5rLTH B,

A1) JywR 24-4

Ber—E EwF TEXEITEIOT, LE2ERBRIBTED
L TwE,

(12) Jua (BEARTE - BIEED

o IR TR, BEEORELEROUMTY RARKCTAS DO
T, PEEOSERMATR Y HITC LR TE D, JLR IRk E 3BT
Irulod REAL, b EBREEZFIALTA30T, $13,000kg ©
EORBLNE, JLaBldd ey b BEEHL, HOBREC X5
B ICRA T FRAARBICTEL X5 LT 5,

SR Bk - AT BIK - 5 - RS

8.0 F -
= 25
51 ‘ 05C

A
O

%

g

|
__6}_

3.6 YO & XOITIEF
Welded sample and its production process.

(13) HESER

BEEROMBICE v1u2e 2L, HERMOHECE >
2822 212 ZEHAL w3, BROEHRAERL 20kVA 2REL,
EEAMPRE . %%, BHECEUT 207 PR Fsux £
b, BECEFE - HFEisos0 6 BRfc itz s L
BTEBLS5LTHY, BELBMEBELERT 2 LRTE 5,
242 BT - F - HE S BRI OWENE b X B EER TS
M5, FEEO~3%1o10, LEEL~1241o0, HBULZO0~3
H1oL O ZTHECE S, T, BERE Y1z ORHEKIEC X -
Tk 5.

(14) z-7ua Jodse

B E, 7C 7vivd CHEIXE O~ 50T, ZOEIE
BEZIEFEL ST F56 BEERD Jodse #HAL T3, F5
6 DEBCE 20 B 21201 wF BEERAD he 2B 0 bR, F
54 1EEET 1 9100 DEVERSHH 2, Y1o0 FEOFTEE, 5
s ZEHL TS Y-fe-2 OERHEEL T 6 ek Y T 4
5o FDOEHE 1= b AEIMEIET ¥ 5 X 5 I BABHEI K& I T
Do

3.6 BERRRER (—H)

(1) 38 yooL—I - Ay (2 3. 6 i)
B & PBs-H 55 Wx0.5t
B - Ag 25¢
Bk 36¢x1.0h
(2) LML
FEEFA L4911

FRE : 2,200 A
EMEEERE : 1 Y1
EINEEDT ;4,600 A
INEST : 25kg

YLoLBR1L ¢ 185,15
(3) AHGER

CHBRE . 50kg BIE

WA +0.05~ 0.1 mm
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CD LS RIFHEEAE LN D, COMOEU AN D BB
TR, TRTOERERENE BREIICh % > CRECEHET 2T 2 8
BETHY, Fie, BHERNOLRE L REEE RIS T X d
THb,

DD & BRI, EIEE X D 5 %% Bz 2 & T oA ol
DBFELET B, EOMICERICHEY RIS TEMROER : L TH,
THREREDIHE, hoz— OFEFE, WUE ~o F OBEIE:2 5 3

v T U

Bk, EHEERO BBMbicow T, SN EOR A - & 25
HOMRZHN Lo WD, Hlx0d SNAER o 25
TH Do A 2nFafy b BEEAN @R oW ), A
RO T ARG, ILFAfy b BB ORI SIS
THT EHTE, SEEORESRBM-cHiEE oMb Y2
LEBTED, G COXS RHBMROE, S, ¥ HICKAD

A PV U N PPN P NP NP NP NP NP NAPRPA
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BNHBLETH S5,

F7z, BEREEHE, SRR 2 0TH 0T, 4
hzA s OIBHEHE & ZR IS IR X1, TIEIBO KSR L o 15,
B L UREY R LI X B BHEY 2 < 32200 vaw0 WINICE
BED->TV D, T, BWELHEROBRRYEEE, ok il
MBS AREO D O CHESDALESTH Y, BERE» 5, T
TADICERET S hPAETH B, T, MBROHAOV AL
T JL2 DHIED >3 ME 2U- K E, FF, EEECRE LuT
RET2X5KL, ZOWEDIW >3 MOVAETLCHbETH
1Twb ZFHET B Ly HBR & ok, TIIC L - TEBIND BES
ChY, FHEBERMAEREI L,

Ete, WIERBEREUOBIE, HHEATOLDOBR, KEE
DEED Frwo HEOHELE & i, HEEOEFE Wwo 5
0, FHSHBH O IR & B L v,

T T N N N
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2.3 HHEEMEEEER

Single phase transformer.

- 2.4 FRE KHYD{ U 7 BiAH 7DJ19J3J({}#{FX

Jig {fitting single phase projection welder.

(6) jJﬂBE S¢S NPy g DR

ARG, FERDEHREEOND D I Sua TRk L,
M0 B 2 oL—p WS L CEEALE B o ce E72, INFE 5o #5E
FREALL, BERE vyod BRI LCERET R S 4,
INEREMES B Le o CiBaE - Vet KBk X ¢,

2.2 BHERRXITATz oY a viEE

AHT, 2o b BB TREETE RVBR B b DA
T, A-voq-4 CHRERFHTIC LK X 5T, FHEWAE s1u
BB T BT LMRTED, F7, AEEMED BCHEERE b
5uR7r WETHS L, B0 L LTh IS

2. 4 THBEPHH Jovsovau MEBEEIRT . CO X5 % 51u
Rk, BABIKC XD 510 LIENTRD X 5 AR END 5,

(1) v17ot OEEREHTH 5,

(2) (B WM O MEHEH L 5,

(3) WEEHEESESEL, Rtk s,

(4) BHOCHT B 510 (FIERDR <, i

(5) {RFRESTH B,

Jovxovay BEORRIC DWWl S L,

(a) WK, 28O Jodzovay ¥ EETLCLHTES

(b) BEEBOBMERRELRL, BHBESB LR,

(c¢) BAEONRAZWHEEETIHETY, JoTzsvav B
RiC & o THTFHDREZCE LN D,

() EESOMIERDE L, RFREHTH D,

® 2. 5 € Sovzovay BEGHAE R,

2.3 RAFFSUR

PLFbsuz (HE 2. 6)
2 Bk A T T

2L TR\,

-\w

, —IIC 5070 DRSS E AL, I
ﬁéémm%ﬂ%ﬂ@ﬁf5ckﬁf§5

184

TAY 2 oY ViEEQSR

f;‘, b7

® 2.5 Jodzovay HEDIEH
Application of projection welding.

TETVOYzsvay

2.6 @M e-LlF TN 2uFbsu
Molded multi transformer.

K27 EREHEHE S

Automatic welding line for special application.

DT, WFI50AL BT, dLobafet T2 8, sy-Zafub T4
REFERCEET 2T LB TE D,

TOFbsor i, —RCK 2. 7 Rt &5 2EREERCH
ﬁLT%W5%®f%5m,ﬁmm,55@6%%&0%%&%%
Fige LRI EC L3 H D,

CO 23t iid, ROBEND 5,
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R 2.1 EREAEL G BT ORSISE
Magnetization characteristics of high flux density
silicon steel.

.

B | W15/50 | W 10/50 W) | i

FERSL | 199G | 19.4KG |0.99W/ks) 0.45W/ke| 165 VA | 2.7 VA/ke

&> &) 18.0KG | 18.8KG | 1.03W/kg| 0.47Wike| 3.30 VA/kg | 13.0 VA/kg

R 50Hz 035t

® 2.2 1fFuLTy ok
Characteristics of epoxy resin.

(a) afRFuLyy OEEMR

I [
bt H;h‘:iﬁ 9!&&@2‘;!!11!79&5 BEREE | M | BRI BN

Fadd JIS JIS JIS N
ek Keotl | " Keé715 | R eon Bk

N 810 14.8 3.8 70 axio-s | 77

vy | kg/em? | kg/mm? kg'em/em ¥~ =~ Almm/mm-°C) kglem?

(b) zfFoLy OBERHE

i I
bt B [ (hHE AR i B R R B ELEE | ABRUMTE

HAEh B JIS K 6705 100 V 50Hz 100V S0Hz | 12.5¢ Himuip
LYy 10X1015Q.cm 4.5 0.59% 34¢kV/mm

(1) ity FEESENR L F HR R

—& T oL RESCHEE L7225 £, ThuLD THEER
BEME T - TEERS 2 F 0 AR S R wREBICT 3 DT,
T ESUR IRICH » K - 28wa 2 ERB BT & R v D,
HAMERZ LD T L,

(2) mSKuFH:

WFISUR DRDE, 2. 1 IR B RRE R 224
WEERL T 5700, WEFIEE - WEFER2ERD o315
VR EHRTL12~13TH 3,

(3) #gemrFE

TRIVLTUE-LF 1, FESEIZE - BEHNE-C 2 P E o M o
ELT 3 DT, 5500 f1F ORUER AL <, BNEEERSE DS,
| 2. 2 1C IftuLTY DR R,

(4) A

CORD 5o FEMEERCHREN S 0T, INE - Tk
BREIN DB, 215 b5ur OIFRINL - ETINTic B _CBEYH
B3 OT, NTHEERNE L, RELTEAE LS,

(5) ZoxtiE

FHIERZ R L, 217 hSvz OY AT & R B X 0 5%
o 20T W B0 FEAHR, K o1 (€ SRR % B L
THHARBROTERE M2 & & dic, BHARLICHN OGS Hit
U TARBRNBFILIC T F EEAT A% R L 7o (SR ERR).,

2.4 Nz By b L=

BEHEAE S1u A SICHVLIE, FAFH a0 & LT#ELT
o, MEEREERA 210 L LTI HAEINE K31t ko,

COM2Bsk 212 (2. 8) i, FREEAFRICLTH Y,
B EE BEEarBons, ¥ 7o, TO 22 IR -
FEEEAAE I w5,

T D NMARw b 212 1K, KRICHRZEERD 2,

(1) ZELRHAER

HHERED 100V £ 60 V ic{EF LT3, THIAEE] 8% 1 FesE 1 Bhie

ARSI ER - S0 - B - FR

B 2.8 pfafolr 219
Hi-spot timer.

B 2.9 pzafsb 212 OBE Jows K
Block diagram of hi-spot timer.

T50 Fre, WA UIT tsuzzz B LTH 2 DT, &
TEZH) - REZ w4 UCd BB IERC I - TRER B2
B ve RHC, THEREIC R+ EmaL, 2 TR D EE TSR
DA ERECSH B,

(2) ZELABERELLS

BRI BEER S LB 3T L i, BRI ER
Wb X0T. COBREBORTE L, THEEOEEETIC I
BHDEELOLNEDT, MRt 847 11, BEEERD - C
b EERICHE T AEBEY AT L TH B,

(3) BIEEWR - EHERES -

R OFIIC A BB AN 2 0T, 1924 ) £
a=AFBARL &0, BiF bW & EORMEFRET BB ENRED 2
DT, HEEIWIOE Y101 OEEER % Mgt 3 Bl A, BiE
HILEBIIET 2 X5 LTh 2, T, M Aof—suz DZAE
N CARZEFRCERDRLE 2k L, bR EEER OB
EFEREASNERET 2 52 NAD 0, EABIR L D13 [E#E %
FHA2TA R, BROTHOREEZ T2 X 51 LR LT
3 (ReRFHIEAT),

(4) fRersnas

FRECETT o0 RERAL, EBERE Suor 2k
ERLTw30T, #RD 150928 219 & BB L TR IR
Lico B2. 91 NM2Kw b 212 BE S0ws Ma R,
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(1) #ER (DR —8 T, ik (TD) 2227858

(2) TD-—ET, DR¥ZEL175E

(3) DRjpass (1 £z %7 b OfESR) 2252, HHEREE L2
XL EBHOGE
BN TE LWL SHEo IR R L2 L U< ARET#
H#T %,

B EECHEE O S TRE @D &, svi RIGK#ES b0
THY, BXER) OWLIEEAARMEE: 25 ©, cofE TR
A SR ORI OV T h iR 5,

2. BEHEGORE

2.1 wE{bE o

BRI LS S oiftFs 7o BE vk, ¥2. 1 &
FIOMRR & EIREE R L.

BB JuF B EIC Aea—n (~50p ) TEATL, EXPTET
SRMES U O e BMENRI KR poufin B < (D HEL 2.

BRTR 2 TR R (IR IR 300 ke'V,  FEEE 100 mA)
WA,

2. LICETHER L 27 B (v) oBIFRPHERT, B
% MR OHETTR Lo T b bELEEIRFI 2 LT @ETTR
L ksic

(1) HEREM—ECTo2EL, BEEEZ0 & ¢ RY]

(2) BYE—ET, BERE vEZELLRT
P IXUOHITCRLZ XS T

g 2.1 BbloMk

S

Composition of paint samples.

s

(3) 1lpass %% ) OWBED)—ETEERBHIC LY, BHER
6 Mrad it % % X 5 IC RSB R 25 % 72 =71
FHBE LA, 3RFoBHEfOE T, B2 20k 5 il
CREN D, EREER T Tl FRERISICE FIREO W 23T
FhlAD, Wb B EREFERMEE £ 5. ZEBHROSHS
CHMES 2501~ KXo THACC EAREE A5 5, FLTCh
LB EEEOTLECKIE N b0 eELLND,

2.2 @ =

TR & Aoa~T o o TRIE HPHCH AN AfJou DDV
- % Awvs, 11Hz CoORSEMERE A RO 7%,

I s X U8 YL AR AIATD I, |RTE @D 17 Pic
24 FRREE L TR DA,

X R 1L RN L BEOER:
W, OFE (W)

T =

(Wy— W) X 100

I GO = o o R (W)

2.3 HRLER

231 @ B

B 2. 3 i (DR) &—5ED 0.63(Mradsec™) I L, R
(TD) %20k & ¢ B2 LRI ORNERE S B2 R L, TD
BARE L AR DICONT Jo HER (By) #0INL, tand DA% R
FIREE (Tm) BENRM~BTT 50 % LT tand DK (tandy)
RETFY 2 BERD 30 FEOBEARENL LD DROBEIC D
CHb %, E2 4% DR252(Mrad-sec™) O8&TH Y, TD
DLEALEE 2. 3 & AROBRET LTI B

Eoon 828 - MRS R BT 20, SROKE E - {1 - B0
hexa-hydrophthalic anhydride 0.2 mol O@}ﬁﬁ(;‘é ) (7)0 f,;}%’,(@“k% X, fisa %ﬁ?@?ﬁﬁﬁbi%ﬁ—?@
? succinic anhydride 0.2 mol L. 3h/140°C FEfc - THTE VB LAWDT, da MRS MEIC L > TEE
i § 2 N P~ S, ™ oo gt
2 Lomalelc anbydride R D, S BB O BT 5 o A BOMER 152 BEH
: . monomer cont, g =
. . sl ssos B (Ty) BIFED Y, FEOHE Tn 3T OBMIERIE L &Y
metacrylic acide 0.5 mol o . 5 g
5%, ¥RDEOWE, Lo LB tand, OKEFILDNT
styrene/ethylacrylate ; 11 Wt. T
I 1010:_
Mg DTV Mzd Spass) E (DR 0.63 Mrad /sec)
8 B EEAEEOmm 3
:’; 10%-
<
N
=)
2
z cssele) (b} = 10
E - 2
\,- @ ; T Aeaaeas
- : 0 2
¢ Ve i
X L : TH 1Mead
s}
= & 1.00F
= ht
i 12
= w 3
B 5 3P
2 0.10- b
Time
PAvad S sec (a) Dose rate constant, total dose varying
e e H1-H2 or L1>L2 0.0t
2.1 BEEEE G LE{EREEOR (b) Total dose constant, dose rate varying - Aré= ., v -
Fi GLED H1-L1 or H2oL?2 B’ E 0

Dose chart (solid line) and series of cured
films (closed circle ; one pass irradiation,
open circle ; multiple passes irradiation).

194

(¢) Multiple radiation, at total dose const.

22 BHEHEOEN
Three cases of radiation condition.

2. 3 m{bsniosh R (isR0.63 Mrad-sec™t)
Effect of total doses on viscoelastic dispersions
for a modified acrylic polymer (11 Hz)
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:E\ 108
IH (7D 5 Mrad) < : AROES (3lrad + sechy
. g i %
£ BHF Z ) 2 128
= sup e B ‘
o H - 253 761~
'S HBF - \sﬂ
3 2Bt EE
GB- )
_ 100 A l'f‘ "
= ERNN I
é 20 - 1.0 . : :
£
&
< 6o 3k
® <& . A
" 1.00 - 2 e
51 ) . . :
Total dose ( i:’ A RN I
Number of passes e e oy o
2.9 WUHEN (ZEIAN) ORI e
Effect of dose fraction, 3-Mev Van de Graff. 0.01 . . 0 80, 19"), i s R D
w0 80 8 & 1o 10 —
2 % (C) S —
- ) 1 2 3 5
2. 10 £ BrFBITR o> Kbt L 2 £)
?ffect ofdrrzulsiple plasses ;)n viscoela;Itic dispersions (at TD 6Mrad)
or a modified acrylic polymer (11 Hz). , 1
yhie polymer (11 H2) 2. 11 BRSEM (& BIEHFR)

2,12 Myl ioERoBHIR
Relation between rubbery modulus (Ey) and irradiation condition.

—[E48 & Lo #fTico L CRoORERELT 5., SEBRBHOEE
Wik, R0 BREcEBa B~ B o R R 3 e T, %
OHDOWIIC X = CTHFE I N sThL OEENE, Thab b ki
PR T, T, B—TBEOBE XY EbEO T Shue
BBl EesC LANEELE L b s,

2.9, G. I Pietsch bOTT4 o A BYT2T0 5 3T
TLEBRMBHORAER L, BIHOMETL I, SR ID
PPM 7140 F BB T DRIRBE LWL b2 5, —HiEL
FOHLE) ICBAL T, PM 7o F ROIE 5 BEEEHOK)HEE
KESFEBLTW S,

2. 101, ZBRIBHROMMMERIESBE R Lic, it 1%
BO0 25Ul L e oRiR T ¥ L v3 2 2. llo X 5 1
5e

J6THHESR (BY), T, tand,, Q & dIMEEEIC X 338k, &
EAERBOLNAENE S TH D YL HREDIT WP LT 5,
FLTCCNODOFEIEO K E BRI Y > CHE I 5 %
HLTw5,

196

&8 As—a DBSR
Number of multiple passes vs.
some values.

T, SBBHZCSWTHR 2. 5(b) TRLEES: FikC,
tand,, FIFEEIC L 5T -0 BT 5 X 5 AfFEMARE & Kk
T 5,

ETBREBBEEIC T 2 M RHOREE MRS TE L, Thb
ORI XD L 5 it an g,

(1) s (DR) —ETHRME (TD) #Zb ey, TD
& XD IR EREHML, KEC—EECNAT S,

(2) TD—Et L DR %zt x w3 &, BDRBEYENITE
BT L, SRR TD 2 FiFk: BEopE s RT3,

(1), (2) o2 120k 5cE v b5,

(3) TD-—3 L, DR (Mrad/pass) % Z¢ % WHEH AL X ¢
BE, ZEBRHOMREENELSRE IR, CoBEL b
BAREKGEESRO>N 5,

(4) DR oy, WHtEEo Rt kB 2 8% Ryvs
5T ERED LI, FTHOESREBICE LY b bT T PR
TN b,

3. BASAEIOBHR

BT SR O RS st BEARIRCIES b, T
Bl LTk 22 (30 o LBV ER M & A 5. & ICEH
WROGMT GERdnss, (i) <l, ColiEEREbY Tk
EhMEE RS, COLDMHRERGEE A2 TTTA 5. Tl
BCE3X0BE sv KT ESHOB a1 KT oA ED
BT b Tn 3 4,

CCTRER A2 T & 2 BESAHROBRE B~ 5,

3.1 = B

BRLIAVFAKHF TR T 2 DI, 3.1(a) W/RLE XS %A
Feull TV o FroA & 7z BT REICE 2152000 (B0 8) 3
JRo20TH 5, Frul OMIICITEETE A2 MIATL & ZSPEFLA
BHY, B AR IEBIEELY KXY Frod I~ES R AT B,

3. 1(b) T, #z B0 XS5 THEEHEME & FROBIRE L
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Kamakura Works

UDC 681. 142. 04 : 164 : 621. 382

MOS IC #* & V&E
A B - MR o
WO B B E

MOS IC Memory

Katsuyoshi YAMAMOTO » Mitsutaka OGASAWARA
Yoshimi GAMO - Shin ISOZAKI

By using 1,024 bit P channel dynamic MOS IC, a memory of 4k words by 17 bits has been built for trial. Various tests have

been conducted on it by connecting it to a Mitsubishi minicomputer MELCOM-70. In the trial memory, the peripheral circuits have

been all made up of integrated circuits and equipped on a large card with the timing control circuits included. It has been confirmed

that there is practically no problem from the viewpoint of hardware, as the device operates at the access time of 400 ns and the cycle

time of 800 ns with ample margines. On the other hand, in the system design it is necessary to consider fully the characteristics of

the dynamic MOS memory in such points as the volatile information, nondestructive readout, short cycle time and necessity of refresh.

Lo & »° &

1970 4 EREAER KL, 1,024 £y bd1Tzwy MOS (Metal-
Oxide Semiconductor) RAM (Random Access read write Memo-
ry) BFEINTREDY, MOS yzy BFRARRREELET, &
BT, 4096wt Fo3P, 2E-F T 702814 85ns BT &
N3 HON, BEINDINERFINTWDE, —7H, MHEOES
BWEOMKAL L HICEAETL, 4% a728) LEEHRD EC
AETECRL, .

A, Eit MOS IC xey »EBRICEHEBCEET 2 BE0EK
W - o250 WRIES O GDIEE, ZOfFPEOsl, » G m%E
e X 2 BIEEORES AN, /Mg MOS IC 4y EEORE
iAo TD 4EY EE%S MELCOM-70 [c#kE L, 72+J07
561 LD 7R F L TERY 72 #TTh 27285, A—Fo17 b
OMEZ A, ToERCML S 2T e B LE, 74EY D
bl EofEEICHRET 3 vars EOMESS, MOS IC 4yrub 7%
VAFLFT M EfT RS C 2 iIC kY, BRETEDZLELLND,

AT, MOS IC ey #EHEBOME L, DWEifRs XU MOS
IC x&Y w2576 REF (\-Fo17 B LW uz5s KBLTC) KB 2
HILDWTili 5,

2. X EYFEF

2.1 & ¥
(1) HERREESR :
(2) REEHX: d1tzwes*

(3) FEAEE: 1L024FEX 1tut

(4) 7otas14: 300ns

(5) %1oLafs: 540ns (R), 580ns (W)
(6) HEHWEH: 027TmW/Eut

P ez MOS b3503522

FHLAFL o7 AR, Ty T Ty T~ 2R BT BHERORET 1 v 7 A
Y LREY, VI VR AOFEFRET - 2EFAS T v ¥ & LTREEMICHE
FT5HKTH 5,

Fe g, avFVvHOF 4 —~CE LT ibALbhTBi®, V2 ERICLY,
PRTCTF 4 ZF +~F LTHEDILS, COkD, HMNMHATERZRAR (V7ryva)
ERELT B,

198 * gRalER

(7) WESRL: Iog=500 pA, Ior={1pA

(8) YyoLwya AM: 2ms

(9) 7FfLa: 10Eyt GuFa-F)

(10) % E: Vop=0V, Vss=16 VL 59%,

Vap—~Vss=3~4V

2.2 Ay sz

2. 1€ Jowy I %57F, 1,024 Pwb @ xEYEL 1% 327 X32
FoFFFIOZECEE X, PFL2 DT S5Ew KX VTR HERL,
ES5Eyh X Y FIE ST B,

2.3 [EIREHERE

2.2 xevtr OREREERT . A'UEL &3 Mo MOS +5u
D22 CHRREN, F-z AFERRCKRREIND, e, #
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Automatic Control Apparatus of Dam

Head Office  Keiji GODA - Yoshitake NAMURA

Demand is on the increase of late for automatic operation and labor saving in small scaled and multi-purposed dams. Application

of computers to the cases of efficient and overall control of the dams is particularly required. Automatic control apparatus (MELCOM

350-5F) delivered to Tamagawa dam in Ehime prefecture is capable of performing efficient overall control of the installations through

the work of daily logging and the automatic control of discharging water.

Herein is reported the method of the control mentioned above by the use of automatic control apparatus.
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Type DS Low Voltage Air Circuit Breakers

Kobe Works
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Type DS air circuit breakers have been developed for the change of model of type DB breakers in the same line to be used {for

the protection of low voltage circuits in power plants,

factories in general and large buildings.

The new breaker employs a motor

driven spring closing mechanism to stabilize the operation and safeguard the operator in case of manual closing on faulty circuits. As

the overcurrent tripping device is made with high accuracy by turning it to solid state, protection coordination is easy to effect ; change

or adjustment of the grade needs no labor.
are steadied through the use of pressed parts and jigs.

stacked up.

Many common parts are used for the variety of models.

The quality and performance

The size is made small such that up to 1,600 A frame four units can be
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Effect of Chain Composition on Intermolecular Interaction in
Unsaturated Polyesters Cross-Linked by Styrene

Central Research Laboratory

Takao TANAKA - Kydichi SHIBAYAMA

Measurement has been made on the dynamic mechanical properties of unsaturated polyesters with different chain composition cross-

linked by styrene. A study has been conducted with the effect of the chain composition on the intermolecular interaction in unsaturated

polyesters. It has been found that the hydrogen bond strength, the dipole-dipole interaction and the network topology differ in unsa-

turated polyesters with different chain composition ; the differences affect greatly on the intermolecular interaction of unsaturated

polyesters. The information made available here will find much use in the formation of unsaturated polyester varnishes depending on

the application.
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Results of the viscoelastic measurement for unsaturated

polyesters.
s . 0o ERF o
# Gl mole/g dyne/cm? 4T, °C
ET-2 2.29%10-3 2.8x 108 13
3 2,06 103 1.4x108 1
4 1.71%x10-3 7.1x107 12
ME-2 2.46X10~3 4.7% 108 16
3 2.30%10-3 2.5% 108 16
4 2.16%10-3 2.1x108 15
ES-2 1.73x10-2 1.5%X108 20
3 1.97x10-3 9.6% 107 8
4 8.32x 104 2% 107 -2
5 4.87 %104 <107 —4
ET-3 2.06x 103 1.5% 108 11
5 1.44%10°3 1.0x 108 5
6 9.01x10-4 6% 107 -3
7 5.15x 104 1.4%107 —5
ME-3 2.31x10-3 2.5x 108 16
5 1.56X 1073 8.4X107 4
6 9.45%x 10-4 6% 107 0
7 5.29% 104 <107 1
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Production Management System of Motor

Nagoya Works

Control Center “OFIS”

Head Office Koichiro UNOKI
Yasuo MACHINO -« Yoshiyuki SUZUKI

Recently there is a trend that the taste of customers is increasingly diversified while the time of delivery is demanded as short as

possible. To cope with it the industry considers it a great problem to set up production structure to satisfy them simultaneously. From

this viewpoint systematizing the industry with stock control of parts made as the key point is becoming the basis of the production

management to aim at the enlargement of yield through quantity production. In the control center section of Mitsubishi Nagoya

works, positive policy has been taken against the change of productive condition and it has been tried to develop and introduce overall

production management by making use of computers with the object of establishing elastic production structure and elevating the

management level in line with the market tendency.
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Engineering Data Management System for Computer

Kamakura Works

Aided Design of Digital Computers
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Katsuhiko SEQ » Michiko KUNIOKA

Remarkable is the progress in the latest computers, especially the employment of MSI and LSI and high speed high performance

operation are striking. To cope with the sharp increase of design data, a number of trials have been made for unitary control of the

design and manufacturing data and their mediums in order to improve the efficiency of DA work. But examples of applying the

general purpose file systems are not yet found. This paper describes an automated design system of which the design data base is

constructed by the general purpose file processing system (MELCOM-7000 DMS) capable of handling network structure and is

combined with the DA programs. It also gives an outline of the performance of system based on execution examples.
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Procedure ‘PCBFMP”.
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