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Abstract : In this study, a remanufacturing process technology that includes a bushing assembly process and a polishing
process of gear and housing was developed to restore the performance of used oil pump for a 7-speed automatic transmission.
The suitability of this remanufacturing process technology for performance restoration was verified by comparing the
volumetric efficiency for two remanufactured oil pumps and two original oil pumps. Based on the results over the five
definite range of rpm, the volumetric efficiency of the remanufactured oil pumps was more than 95 % compared to the
original oil pumps. Therefore, the suitability of the oil pump remanufacturing process technology developed through this
study was verified. It was also found that the remanufactured oil pump was restored to a level equivalent to that of the

original oil pump.

Key words : Oil pump(2- ¥ H3Z), Automatic transmission(ZAH5 ¥ <7]), Remanufacturing(#] Al =), Performance
restoration(“d ‘5 &), Volumetric efficiency test(#] % &-& HE)

Nomenclature
Q, :pressure angle, °
b : face width, cm
i : ratio of tooth number

m : module, cm
Vi :theoretical exhaust flow rate per revolution, L/rev
z : drive gear teeth number

Subsecripts

ATF : automatic transmission fluid

LPM ' liter per minute
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Fig. 1 The number of components failure occurrence about Photo. 2 Bushing pressed into the oil pump(left), Impeller
used oil pump hub(right)
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Photo. 4 Bushing assembly process
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Photo. 5 Drive gear, driven gear, crescent, pump housing
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b. Driven gear polishing

) o d. Aszembling drive gear and
c. Pump housing polishing , .
driven gear and housing

e. Surface roughness measuring

Photo. 6 Oil pump gear and pump housing polishing process
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Table 1 The prescale test results of remanufactured oil pump

Remanufactured oil pump sample #1
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Fig. 2 Remanufacturing process of oil pump
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A Study on the Development of Remanufacturing Process of Oil Pumps for 7-Speed Automatic Transmissions

Table 2 The remanufacturing process of the oil pump Polishing machining
- Description - Drive/ driven gear
Core gathering - Ol pump housing
Reassembly
Process 1
Process 6
Core gathering from automobile
Description maintenance company and after service Mai ol
ain assembly process
network
- Description - Inner parts assembly
Disassembly - Bushing, oil seal, o-ring assembly
Final test
Process 2
Process 7
Main parts disassembly
- Drive/driven gear disassembly Test item
Description - Bushing, seal, o-ring disassembly Description - Leak test
- Polished surface roughness
measurement
Cleaning
|F ' Cont;oller
Process 3
Ultrasonic cleaning
Description - Drive/ driven gear
- Oil pump housing
Inspection
Process 4
Parts outer check
Description - Drive/ driven gear
- Oil pump housing
Repair/Adjustment . - -
. 02 9350 A BB bl £42 B MEoI
N A B fEe Y G EvE 29EE oo B
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Volumetric e fficiency = )
Actual exhaust flowrate
( Theoretical exhaust flowrate X 100)
Theoretical exhaust ﬂowrateper revolution(V;, ) ?2)
= 7bm?2z+(1—1i)(1— ET cos? a, )
where b :face width (cm)
m : module (cm)
z :drive gear teeth number
i :ratio of tooth number
Qy : pressure angle(®)
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Table 3 Theoretical exhaust flow rate per revolution of the
oil pumps for 7-speed automatic transmissions

Table 5 The flow rate measurement per revolution results of

remanufactured oil pumps

. Remanufact- | Remanufact-
Theoretical
Test Test exhaust ured product | ured product
pressure | speed flow rate sample #1 sample #2
(kPa) | (r/min) (LPM) flow rate flow rate
(LPM) (LPM)
1,000 16.9 11.8 10.9
1,500 25.3 19.0 17.8
12 2,000 33.8 26.1 24.5
2,500 422 32.8 30.8
3,000 50.7 40.0 36.9

Table 6 The volumetric efficiency calcurated results of

original oil pumps

Original product | Original product Average

Test speed sample #1 sample #2 volumetric

(r/min) volumetric volumetric efficiency
efficiency (%) | efficiency (%) (%)
1,000 74.0 65.1 69.5
1,500 75.5 74.3 74.9
2,000 76.0 76.6 76.3
2,500 76.3 77.0 76.7
3,000 76.3 75.9 76.1

Table 7 The volumetric efficiency calcurated results of

remanufactured oil pumps

Table 4 The flow rate measurement per revolution results of
original oil pumps

Drive gear teeth |Ratio of tooth Module
number (z) number (i) (cm) Remanufactured | Remanufactured Average
. Test speed | product sample | product sample .
Oil pumps for 23.000 1210 030(? (r/min) #1 volumetric | #2 volumetric vol.umetn:
7-speed Theoretical efficiency (%) | efficiency (%) efficiency (%)
automatic i
tra:smissions Pressure angle (°)| [ 2° Midih | exhaust ﬂi’w. rate 1,000 698 645 672
(cm) per rle)"’ ution 1,500 75.1 70.4 72.8
(Liev) 2,000 772 725 749
30.000 1.300 0.017 2,500 77.7 73.0 75.4
3,000 78.9 72.8 75.9

Table 8 The volumetric efficiency results of remanufactured

oil pumps as compare with original oil pumps

Test Test Theoretical Original Original
es es — -

; exhaust | product sample | product sample Original Remanufactured | Volumetric
pressure | spee product product average | efficiency as
(kPa) | (t/min) flowrate | #I flowrate | #2flowrate Test speed . )

(LPM) (LPM) (LPM) (t/min) average volumetric compare with
r/min

000 oo s _ volumetric efficiency original product
> . : : efficiency (%) (%) (%)
1,500 253 19.1 18.8 1,000 69.5 67.2 96.7
12| 2,000 33.8 25.7 25.9 1,500 74.9 72.8 972
2,500 12 3.0 325 2,000 76.3 74.9 98.2
2,500 76.7 75.4 98.3
3,000 50.7 387 38.5 3,000 76.1 75.9 99.7
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