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Fig. 1. Schematic diagram of vane type rotary comp-
ressor.

Fig. 4. Finished rotor.

Table 1. Compositions of SUMT AlI-TOUGH 217

Elements 5i Fe Cu Mg Mn Al
mass% 170 50 356 10 05 balance

Rapidly
sa aldihed I[;I()Pﬂ(ﬂc&l:d [THot [T Heat [ Machin-l ]  Rotor
;odder pressing) ng

Fig; 2. Main production process.

Fig. 3. Rotor shape extrude.
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Table 2. Properties of SUMI AI-TOUGH 217

SUMI Compared material*
Al-TOUGH  Al-Si Duralumina

217 (T6) extruded (2017T4)
alloy
(4032TG)
Density (g/cm®) 2.83 2.69 279
Coefficient of 17.2 20.2 238
thermal expansion
(x107%7C)
(KT-200C)
Young's modules 9,800 8,000 7400
(kgf/mm®)
Tensile strength (L. direction)
(kgf/mm?) (KT) 46 385 44
(after 2007 X 100H) 32 - 26**
Rotating bending (L. direction)
fatigue strength 20.0 16.8 15.2
(kgf/mm®)

(RT, 10" cycles)
Rockwell hardness 85--95 T G7*H*
(B scale)

*Relerence from “Aluminum Handbook™ edited by Japan
Light Metal Association, **Estimated value from 31
kgf/mm® after 10H and 21 kgl/mm? after 1000H. ***Esti-
mated value from Brind hardness.
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Fig. 7. Results on Ono’s rotating bending fatigue test
(Room temperature, 8 mm diameter of test piece wi-
thout notch),
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Fig. 8. Properties after annealing (As extruded longi-
tudinal direction).
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Condition Load Rowtion Testing Length
No. (kgD frequency time of wear
(rpm) (hours) {mm)

LA 30 415 20 7.2¢10

B 10 3,000 20 5.2¢10°

Fig. 9. Roller and pin tyﬁe wear test.

AR

H-FA Al-Si FE4 e vlEle] SUMI Al-
TOUGH+= #d¥ 2719 =234 Ag)Eez Qs
FF g "L JepicH 6).

1.3. MRS 54

344 SUMI Al-TOUGH 217¢] 2|4, 714
3] BAde) & 20 F7=e] glvk Ingot obEEH
A 2ol 83 SUMI AI-TOUGHE & 9943 A%,
=& Young®, THEE Ak A 29 A=
A1 (rotary bending fatigue test) A7} 13 7ol
TAEe] ojgk. dxel" Awe AR PFEE 20
kgf/mm*e)gich. 2 88 od7] xAslellA ol dal
e 9 &Y A4 BAE vehdch 500Ce
A 10417 F2) o9 A AAAH S4el A
AAS o33e 71HA Tahgcr HHxe}l wd,
A=Y, g3 T o= 71A 2L A1FH )
Ast= 29 99 roller-pin “pEA 2] HAr) 1Y
10¢] eht Sledl 4FvlE $F unlEAL
FA9) B} Aolrt g&E & 4 slvk

14.43 B

SUMI AI-TOUGH 217 &%v°lF I28wg 4}
Aoz HAzY Feke Fd o AAYF IA
ZHO.7 kg)oll ¥l#) 03~04kg ZF2Ee], A 4Fn|F

Journal of Korean Powder Metallurgy Institute

2)
R
E
=)
3 M 1
°  10r 1
B
@
4]
[~
5
£ of
= 1
E
z
8] M
104
e
£ —=
j= 8
c ]
ol f‘
g 10
—
5 |
%
E
@ 10+
2 NE o
g8
2 2
& X
1
Condition| A | B A L B A B
Pin Sinterad iron SUMI AL-TOUGH™ 217
(rotor) (rotor)
Castiron |Cast ::i“om'"”m SUMI AL-TOUGH™
Roller (side plate . y’ 211 surface treated
or cylinder) | (side plate %
of cylinder) (vane)
Sg""mgﬁg':' | Developed combination

Fig. 10. Results on wear test between various combi-
nations (SUMI Al TOUGH 211: Al-20%Si-5%Fe-
3.5%Cu-1%Mg).
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Fig. 11, Influence of annealing temperature on
hardness (annealed for 1 h).
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Fig. 12. Microstructure of cylinder liner (spherical
particles; ALQO;, grey particles; Si) (Up-down direc-
tion; extrusion direction).
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Fig. 13. Al composite cylinder liner (inner black sur-
face; particle dispersed composites, outer surface;
6061 alloy).
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Fig. 14. Schematic diagram for fabrication process
of cylinder liner.
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Fig. 15. SEM micrograph and x-ray image of the po-
lished surface of Al composites (Up-down direction:
extrusion direction),

Table 3. Powder characteristics and 'compositions of
powders used for cylinder liner

Powder Size Shape Composition

Dispersed  alumina, 3um  spherical 3.0~5.0 wt%
particle graphite 2-~~3 pm flake  0.5~3.0 wt%
Matrix RSP Al <300 ym tear bal.
alloy (£44 ym  droplet
powder  ~50%)
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