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Figure 2. The dependence of yield strength (77K) and RRR about usual
high purity aluminum on cold reduction ratio.



- S
Si
Si
g ez

Zn 212ppm

[ 9ppm
106 ppm

57 ppm

i f/ { i
0
0 5 10 15 20

Cold reduction ratio (%)

600

400

Figure 3. The dependence of the yield strength (77K) and RRR on

the cold reduction ratio Tor Al-Si and Al-Zn.



Si 119ppm
Si1 106ppm

Si 57ppm

/n 212ppm

S, \“‘%
500 |- . AN

0
1
7

/

A 2
$
¢

200 Arm—h A A
0 z ! 1 ! | | | i

0 7 4 § S

Yield strength at RT (kgf/mm?2)

Figure 4. The relationship between the yield strength (RT) and
for Al-Si and Al-7Zn alloys.

KRR



e s B B
S B ol O B

¢ 0O«

Ci

.23

(Ceu/Zidn) 3y 2e yasuaays prory

<3

o

o]
(F ]

<
s

o
(i)

J—

hed

P
Es
i

he guantities o

4

ram—

a-



S1UBWa 8

<2
)
[
p—
[Ne]

g aang1y

ot

€
P

o
per)
e
-
v_
00s
nnnT
0001



P

ed

as extrud

(1

=

eve
N \ad

C

recu

o/
7o

(2) after 10.9

Figure 7. Typical

IC detector

~
O

REOR!
o avadd

-y

aluminum




600

Gt

<
/[ @;’/ 46)0
2

da/ b
3

Q)

Iy I =
Q;} % - a3
g (Nj o weed
/ f j—

\‘“%
! [T
.
T -
ot U

(Quwu/18Y) Y., 1e yiduaays Praty

<D

L

irix

uminum ma

i
i

and RRR of a

@ ot

4

-
Q
e
3!
!
T
=
O
Q
b)
£
%
g
a3
N
%!
I
i

o

et



d SDC conductor.

8}
3
3
!

(4)]

A 43

- 3 e
=z —
al
2
o
Y i I i ! T <

600

400
200
i



"'88e1s uoionpoad uo

7
[ ]

L

<
o]
e}
U2

|
<2
[
<

- 009

Yy



i l i i l | i
As extruded, no heat tree
400 As extruded, no heat trea -
5% cold work, no hest lreatm 5
108 eold work, no heat %?@@@mﬁﬁﬁ é@@ K
108 cold work plus 130°C fer 15 heurs, 300K
. 10 cold work plus 130°C for 15 hours, 77 K
200 = ¢ 192 cold work, no heat trestment. 77 K o
0 | | | I | | |
0 10 20 0 40 S0 60 70 80

0.2%8 Yield Strength (MPa)

FIG. 5-12. Residual resistivity ratio (RRR) as
a function of yield strength in pure aluminum.
The operating stress in the conductor is 52 MPa
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CHARACTERISTICS OF SDC SUPERCONDUCTOR

70

ITEM SPEC before Curing after Curing
Diamension(mm)
Strand Dia. 1.277 1.273
Cable
thicness ~72.5 2.34
width ~@.4 6.14
Conductor
thickness(L) (4.42) 4.472
(8) (4.32 4.35
width 43.8 43.8
corner 0.5 0.4
Al/Cu/NbTi Ratio  27.9/1/1 27.9/0.9/1
Twist pitch(mm) 27
IC(A)*1
at 3.0T 23950 24580 *7
at 4.0 T 19750 20250
at 5.0 T 216000 16025 16475
at 6.0 T ' 12600 13075
at 7.0 T 9225 9500
at 8.0 T 5890 6120
4.2%,10-110cm
RRR Al Cu - Al Cu Al Cu
at 01 ~600,100 497 95 506 97
at 1.0 T 215 79 243 81
at 2.0 T 162 66 198 67
at 3.0 T 140 55 184 56
at 4.0 T 127 47 178 48
at 5.0 T 118 41 176 42




MECHANICAL CHARACTERISTICS OF SDC

ey

SUPERCONDUCTOR ~N
TEST RESULT
ITEM SPEC before Curing after Curing
S C Strand RT TTK 4.2K RT 77K 4.2K
T.S. [kgf/mm?] 88.9 121.1 150.3

(88.7) (121.0)  (155.7)
(89.4) (121.1)  (144.9)
(88.6)  (121.1)

Y.5.(0.2%) 40.2 47.4 76.9
[kgf/mm? ] (42.9) (46.7) (76.9)
(38.6) (45.0) (76.8)
(39.0) (50.4)

Elogation [%] 3.0 1.5 1.6
( 3.0 { 1.5) ( 1.6)
( 3.0) ( 1.5 ( 1.6)
( 3.0) ( 1.5
Stabilizer RT TTK 4.2K RT T7K. 42K
T.S. [kgf/mm?] 6.3 14.7 30.4 6.0 14.5 30.2
( 6.2) (14.6) (30.6) (6.0) (14.4) (30.2)
{ 6.4) (14.7) (30.1) 6.0y (14.5) (30.2)
Y.5.(0.2%) 6.0 3.0 9.7 5.2 6.7 7.4
[kgf/mm?] 6.0 ( 5.8) (8.0 (100 5.4y ( 6.6) ( 7.0
( 62y (7.9 (9.3 @.9 6.7y (7.1
Elogation [%] 22.4 53.9 55.0 33.4 61.4 54,7
(23.0) (55.4) (65.0) (32.8) (64.2) (58.6)
(21.8) (52.4) (34.0) (58.6) (52.7)
Overall RT TTK 4.2K RT 71K 42K
T.S. [kgt/mm?] 11.2 17.9 107 168 30.2
(11.2) (178 ( ) (10.7) (16.7) « )
(11.2) 179 ¢ ) (10.7) (16.8) ( )
Y.S5.(0.2%) 10.3 11.2 7.9 8.1
[kgf/mm?] (10.2)  (@d1.0 ¢« ) (8.0) (7.7) ( )
(10.3) (1.4 ¢ } (7.8) (84) ( )
Elogation [%] 10.8 15.6 11.9  16.8

(11.0)  (18.3) ¢ ) (11.9) (16.8) ¢ )
(10.5) (15.8) ¢ ) (11.9) (16.7) ( )

Shearing(Al/Cu) RT 77K 4.2K RT 77K 42K

[kgf/mm2] 2 3.9 5.8 4.5 3.7 57 8.7
( 3.9 (54 (4.5) (3.9) (6.6) (8.7)
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Table 5-16
Design parameters of the prototype R&D solenoid.

Dimensions
Cryostat 1.70 m
2.06 m

1.17 m

Inner radius
Quter radius
Half length

Coil Effective radius 1.85 m
Half length 0.95 m

Conductor Thickness 44 mm
Outer cylinder Thickness 33 mm
Transparency Radiation thickness 1.23 Xo

Interaction length 0.26 Ag

Electrical parameters

Central field 1.54
Nominal current 11,250 A
Inductance 0.68 H

Stored energy A8 M.
/M 10 kJ
Mechanical parameters

Effective cold mass 4.5 tons

33

Total weight

Axial compressive force

Maximum hoop stress
Maximum axial stress

Maximum shear stress

8 tons
16.7 MIN
43 MPa,
—19 MPa
62 MPa

Peak field in coil 3.8 T
Load line ratio 70%
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RESEARCH Fer HIGH E/M MASGNET
( ASTROMAG TEST cotl )

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Dimensions
Coil outer diameter
inner diameter
length
Coil separation
(center to center)
Cryostat outer diameter
length

Electric
Current
No. of turnsg
N-f
Inductance
Central fleld
Maximum field in coll
Stored energy
Hoop force
Axial repulsive {orce
Dielectric strength

Perasistent current switch
Switching '
Winding
Current
QFff resistance
Cooling

Weight
Coil mass (1 coil)
Cold mass (1 coil)

1.76 m
1.5 m
0.19 m
2.2 m

2.1 m
2.6 m

840 A

90 »= 28

2,016 MAT

J2.3 11

1.6 T

5.6 T

10.3 MJ

140 tonf

27 tonf

1000 V turn to turn
2000 V layer to laver

heater (27 W)
non-inductive
1000 A

20

indirect cooling

330 kg
380 kg

(coil part including support cylinder)

Cryvostat mass
Total masa

Cooling method

~ 1000 kg
~ 2000 kg

indirect cooling

E/M F0O p,

oo B
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3. PERFORMANCE TEST RESULT ON EACIH COIL [

Before coupling Lhe two coils in a horizontal cryostat ag shown previously,
each of them has been examined on its magnetic performance in a vertical
cryostatb.

- The coil is surrounded by triple stage radiation shields. The LHe is
transferred from a main tank to the sub-tank.
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