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# 31 &HARA), #4945 49 BAR) E &H A eycle)oll mE WFE
ANEBS HF (A) =H3 2EH(BAR) JHXIE = 2H3E(BAR)
# AO01 torque 3600
# A02 torque 3800
# A03 torque 4.0 2.5
# A04 torque 4000
# A0S torque 4200
ANERS HF(A) =d32 2= (BAR) X = 23 (BAR)
# MPO1 torque 3.5
# MP02 torque 4.0
# MPO3 torque 3800 4.5 2.5
# MP04 torque 5.0
# MPO5 torque B
ANERHS EF A2t (Cycle) HR(A) == LA (BAR)
# MTO1 2
& 702 . 3800 4.0

(AW) (FHE)
09 33 BEY AYRE ol8d hANY oun

_42_



3600A, 3 cycle (x50) 3800A, 3 cycle (x50)

40004, 3 cycle (x50) 42004, 3 cycle (x50)
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35 BAR, 3 cycle (x50) 4.0 BAR, 3 cycle (x50)

5.0 BAR, 3 cycle (x50)

a4 35 FA= HH(BAR) ¥ A &AM GARE
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Torque Strength (Nm)

16

12

- —O— 1st process simulation
—A— 2nd process simulation

B —0O— 3rd process simulation
/O
O O O

— _ A O o >~ > —

o D?&g _— @) 2 R__ 72%@ o

3 <o g AN
> \
_____________________ O e e N ]
. SPEC. LIM.

1 l 1 l 1 l 1 l 1 l 1 l 1 l 1 l 1 l
0 2 4 6 8 10 12 14 16 18

Number of Inner Fuel Rods
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20

16

[EEN
N

Torque Strength (Nm)
[0}

N

—O— 1st process simulation
—A— 2nd process simulation
—0O— 3rd process simulation

A
-
@/D 8/
| O \D:
............. A SRS, e\ W
SPEC. LIM.
1 N 1 1 N 1 N 1 N 1 N 1 N 1 N 1 N
20 22 24 26 28 30 32 34 36 38
Number of Outer Fuel Rods
% 39 9HddAs AFY 3 Ea A FEE
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20

16 L —@— 3600A, 2cycles
—O— 3600A, 2cycles
— —A— 3600A, 3cycles
g Ll —A— 3600A, 3cycles
=
2 A
S Ae— A 3
O gL @ ) —
%J_ __________________________________________________________________________________________
E SPEC. LIM.
4
0 | : | 2 | \ | \ | X | X |
12 16 20 24 28 32 36

Number of Fuel Rods

a9 310 A5 3600A, AlZF 2-3 cycle ¥ 12-16-31-37 M| EA ZEX] $3X%
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20

—@— 3800A, 2cycles
16 —0O— 3800A, 2cycles
B —A— 3800A, 3cycles
. —A— 3800A, 3cycles
£
£l
=3 - a2
g o%o/ ®
0 gt
)
N O A S ot S, S
g SPEC. LIM.
o
|_
4
0 | \ | \ | \ | \ | \ | \ |
12 16 20 24 28 32 36

Number of Fuel Rods

a9 311 A5 3800A, AlZF 2-3 cycle ¥ 12-16-31-37 WMo EA ZEX] $X%
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20

—@— 4000A, 2cycles
16 —O— 4000A, 2cycles
B —A— 4000A, 3cycles
. —A— 4000A, 3cycles
= A
€ 0|l 4 A p—o—""1
£ o ——o
o I s ©
c ©
o
& gl
]
T R S e L
5 SPEC. LIM.
|_
4
0 | 1 | 1 | 1 | 1 | 1 | 1 |
12 16 20 24 28 32 36

Number of Fuel Rods

a7 312 A5 40004, AlZF 2-3 cycle ¥ 12-16-31-37 W] E= ZALX] #¥I%
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B

32 &H A7 3600A] w

it
f
Hu

e
L
El

ANHA S | &H A 7Hcycle) HWItEA(N - m) A EAN - m)

A-12 8.0
A-16 8.0

2
A-31 82
A-37 9.0
B-12 8.2
B-16 8.0

2
B-31 8.8
B-37 8.6
C-12 95
C-16 9

3
C-31 95
C-37 10.1
D-12 9.2
D-16 9.2

3
D-31 9.6
D-37 95
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=<

33 &4A

4

AlHEH T | &5 A 7Hcycle) WIEA(N - m) S EA(N - m)

E-12 9.0
E-16 94

2
E-31 10.0
E-37 105
F-12 8.8
F-16 9.2

2
F-31 9.7
F-37 95
G-12 11.0
G-16 11.3

3
G-31 10.6
G-37 10.0
H-12 10.6
H-16 10.8

3
H-31 10.8
H-37 10.2
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35 &F A5 4000A0 wWE EA A=A dHi

HAHE | - A cycle) W EI(N - m) 2I3tE (N - m)
1-12 10.0
I-16 10.0

2
1-31 115
1-37 12.5
J-12 10.2
J-16 10.5

2
J-31 10.8
J-37 11.2
K-12 12.0
K-16 12.0

3
K-31 12.0
K-37 13.0
1.-12 11.8
1.-16 116

3
1L.-31 12.0
L-37 12.4
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Weld Deformation (mm)

1 SPEC. LIM.(0.56mm) B 3800A 2cycles
O 3800A 3cycles
047 B 4000A 2cycles
B 4000A 3cycles
0.2 5 @ E @
u B
|
OO T | | T T T T
12 16 20 24 28 32 36
Number of Fuel Rods
a9 314 EFHARFT H AR E 12-16-31-37 ®19 EHWHE SA
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g % B2 YFE $L N 2UYN 5 &+ dow, 4 74 o

2 JTW SHE AFE, GRAE FHEAE Aojat index

T ogHE AT 2HAT

i

2

G870 A 4SS WA A8 Alas FEE T Rxslareln.

A2 A 846(W)x1273(L)x1600(H) [mm]
AdE&R, s Hd/AH FF5, At 3
& B2
MR RE, PLC Z&2713 controller
44 Alol& Squeeze Cycle: 30 Hold Cycle: 30 Weld Cycle: 2
34 olF WA 9AH =5 HE oF
H ) E = (Nm) 1.88
314 Voltage Constant(Volts/rad/s) 14.66
- Torque Constant(Nm/ Amp DC) 0.139
Max Bus Voltage(Volts DC) 340
A== (W) 400
AEHEA
ALS A9 AAEA(Nm) 1.3
AL & ZF Ky A) 2.9
214 AAHd7(A) 2.3
Hol A 7F(A) 6.9
5 9% A =7]: Encoder, Servo Motor

18] A w3l 5:131072P/rev
£Hd= o4 64 / 72 PSI
Diaphragm P 64 / 72 PSI
SRS ¢4E 50 PSI
AHg Ft 6-7 (bar)
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36 TTE v Az ALY

Multi—pin Specifications

o No of pins 3 to 37
o Length 495.30 + 0.75mm
0 Multi-pin dia. 102.50 mm max.
o O.D. of pin 13.08 £ 0.03 mm
o ID. of pin 12.24 + 0.03 mm
o0 C(Cladding tube
—material Zircaloy—4
—thickness 0.38mm min.
o Endplate
—diameter 91.1 £ 0.20 mm
—thickness 1.65 £ 0.05 mm
; + I f I &LWWEL 1
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AF UL (dYAr =9 FZ2aA 394)
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1. Base ¥ 4709 A7} positiono.® T4 .
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2. Endplate®} endcap®] HZ% & 7FA A= (2 point contact electrode)
o Zr-4 JEFAI HEFS votr] st I Hdol 8H.
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1. AgdeH71= AAA "85 7] (stationary spot welder)ZA],
Hof 4719 83 ZEIH moded FAH7|s s AL A+
Thyristor &3 #o] WA o] A HF #|of(constant current
control). ® A<}t Ao (constant voltage control) 7] ©]
Aetx o g JHE.
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ool me zdgHd U EA Tol 5L AN L.

4w () zEA ()

48 %3

_87_




71 € A 4% E Y X

T

2008 4 4J1 150 (k)
HF WS (AYA=d F2824d 394)

O 24 833 &4 (endplate welding)d AA71€ W& AE
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Abstract ( 300 words ) ‘

The proper welding joint for Zircaloy-4 endplate of PHWR and DUPIC fuel
bundle assembly is considered important in respect to the soundness of weldment
and the improvement of the performance of nuclear fuel bundle during the
operation in reactor. The Zircaloy-4 endplate of PHWR and DUPIC fuel bundles
are welded by the projection joint type, connecting the endcaps of fuel elements.
Therefore, the purpose of this projection joint is to improve the welding quality
of torque strength and welding deformation and to apply the commercial
productions for the endplate welding of PHWR and DUPIC nuclear fuel bundle

assembly.
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