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Abstract The military vehicle produces electric power through an engine-integrated serial hybrid
generator that is connected to the engine and does not have a separate generator installation space.
However, depending on the mechanical characteristics of the connection between the generator and the
engine, iron oxide for internal rusting and lubrication grew scattered. The iron oxide is adhered to the
starter to deteriorate the starting performance, and there is a problem that the noise of the leg due to
wear of the gear is increased. To solve this problem, the connection spline material and the surface
treatment of the engine were improved and the shape was changed to a grease sealing type to prevent
the generation of iron oxide inside. As the shape of the generator connector composing the shafting
system was changed, the integrity of the structure was confirmed through the torsional endurance test.
In addition, through the actual vehicle load test, it was verified that no corrosion occurred during the
target life span without internal corrosion. It was confirmed that the anti-scattering structure of the
grease effectively suppresses the generation of iron oxide, thereby reducing the noise generated from
the generator. In this paper, we propose a fundamental solution to the degradation of the starter and
the noise generation by preventing the back corrosion caused by the serial hybrid generator installed

between the engine and the transmission.
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Fig. 1. Lay out of Hybrid Generator
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Fig. 2. System of Power Generator
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Fig. 3. Schematic of Generator
(a)Grease Application, (b)Schematic of Generator Coupler
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Table 1. Probable Cause

Failure
Probable Cause
Phenomenon
Deterioration of Rust Prevention
Coupler .
Performance due to Grease Scattering

Noise Coupler Spline Rust, Wear

Can not Start Rust Fixation on Starter
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Table 2. Material Chemical Composition

Rust Iron
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Fig. 4. Decomposition Result
(a)Engine Starter, (b)Rust Iron stuck at Starter
(c), (d) Before Improvement Result

ABE7F @doll digh 9l £4 Azt et ATt
719 QAR F4] HAE g5t 2714 AdE S
Zlstict.

A WAL A4S Aot EHA ] HHE 7hAdsto
4749 B&E 9t Table 2
ofu} Zof| Wol A=l EAEE FAIR] ZE EjEd 7
A % 20 GFE807 AMEEE 7]&Y SCM420He]
A 71E 13T 737l tiulste] Zg SR ETE 30%
o4 &2 Hehg 217} =73<l SCM820PRH=Z ®¥7 5}
et

E3H B rubA s QU mutolA B YAz
Foz A7l B 4TS Hy 650004 Hyv 700014
o2 WHAHIYTHTI.

T R dA7]9) A4S J8A IETRE At
7] Qlote] HA7] SAA AARet A AF71Y B4
< Table 3.9} Zo] I AZ7|9] FIHE Eol1 Y
o]zl MRS Thfio] AAH FFE Eole HAS
st HE®(quad ring)¥ WA (backup ring)& F7}
SFEAT

(wight %) C Si Mn P S Cr Mo
SCM420H 0.17~0.23 0.15~0.35 0.60~0.90 0.03 } 0.03 } 0.85~1.25 0.15
SCM820PRH 0.17~0.23 0.50~0.70 0.45~0.75 0.02} 0.03} 1.95~2.25 0.33~0.43




FEAEE ANLAY AL A 34 PR B AT

Table 3. Generator conFiguration Before/After
Iprovement

Engine Coupler

Engine Coupler

7 Rotor Shaft

Engine Rotor Engine Rotor
Coupler Shaft Coupler Shaft
Transmission Transmission
Coupler

Quad-Ring Coupler

x

N

Backup-Ring

Engine Coupler tooth] 45 Engine Coupler tooth 27
Diameter @180.0 Diameter 254.0
Rotor Shaft(kgf) 14.5 Rotor Shaft(kgf) 8.2
Engine Coupler 82 Engine Coupler 71
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Fig. 6. Torsional Endurance Test
(a)Before Test Shaft systems, (b)After Test Shaft systems,
(cNDT(PT) result
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Fig. 7. (a)Load Test Equipment on Vehicle,
(b)10Kw Load Test Equipment
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Fig. 8. (a)Engine Coupler, (b)Engine Starter
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Table 4. Noise Reduction

1% 4 ASie A A

Initial' Before After
Installation
Idleing 59.5
(750rpm) >70 615 QdBA) 1)
Generation 64.2
(1200rpm) 041 047 0.5dBA) 1)

Table 5. Comparison Before and Afer Improvement

Before After
Improvement Improvement
Coupler Occurred Not Occurred
Noise
(dleing State) 61.5dB(A) 59.5dB(A)
Rust Fixation Occurred Not Occurred
on Starter
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