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The study on the quality characteristics factor of medium-sized
orbit scroll

Jae-Gi Kim', Jeng-Taek Lim', Soon-Kook Kang”, Jong-Soon Park’
lSaeheemang Co.,Ltd, 2Dept. of Enviromental Eng., Sunmoon University
*GLO-ONE Co.,Ltd.
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Abstract The use of the scroll compressor in the air conditioning of medium-sized vehicles has increased because
of its low torque fluctuation, high energy efficiency and low noise. In addition, the main components of the
compressor have been changed from steel to aluminum to reduce its weight, following studies on the constituent
materials. The processing precision of the fixed scroll and orbiting involute scroll wrap of the scroll compressor must
be below 10um. To ensure this, the surface roughness and contour tolerance are measured. To improve the hardness
of the orbiting scrolls using aluminum subjected to anodizing treatment and as the base material, we used a sealing
treatment and measured the resulting characteristics. The aluminum materials were made of an Al-Mg-Cu based alloy
including small amounts of Ni, Fe, and Zn. The surface roughness was less than 3um and the processing accuracy
was within 10gm. Also, the hardness of the nanodiamonds with CNTs used in the sealing treatment was more than
450. This was found to improve the hardness of the material by 50% or more compared to the water sealing treatment
and there was little difference between the use of carbon nanotubes and nanodiamonds as sealing materials.
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Table 1. Chemical compositions of Aluminium alloy

Table 2. Chemical compositions of Scroll(wt.%)

aluminum alloys
Wrought alloys Cast alloys
Non-heat treated Heat-treated Non-heat Heat-treated
treated
Pure aluminum Al-Cu series Pure Al-Cu series
(1000 series) (2000 series) aluminum (ACIX, AC5A)
, ARMgSi | ALSi series | SECuMe
Al-Mg series serios (AC3A series
(3000 series) (6000 serics) ADC 1)’ (AC2X, AC4X,
ADC3,10,12)
Al-Si series AI_ZI.l_Mg Al-Mg series Al-Mg series
(4000 series) series (ACTA, (ACTB)
(7000 series) ADCS, 6)
Al-Mg series
(5000 series)
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Fig. 2. Chemical composition of alluminum alloy
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Fig. 3. Surface roughness of orbit scroll
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Fig. 5. FE-SEM image of Anodic Aluminum Oxide
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4000m Electron Image 1

Fig. 6. Surface morphology after nanodiamond sealing
treatment.
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Fig. 8. EDS result after nano copper sealing treatment.
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Table 3. Hardness test result with anodizing.
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Fig. 9. Hardness test result with micro vickers
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