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Research on Test Evaluation Design through Localization of 3 Items
Including Cylinder Block for K56 Engine

Dong-Hyeon Ko*, Tae-Sang Moon
Defence Agency for Technology and Quality
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Abstract This study focused on the localization of the K56 engine's cylinder block, cylinder head, and
blower. In particular, we developed the manufacturing technology and test evaluation criteria for these
engine components by analyzing their original versions. Notably, we developed the test evaluation
criteria for these engine components by considering the conditions used in the military for this test
evaluation. The test evaluation of these components (which were both localized and imported) showed
that the performance of more than 95% of the imported components was satisfactory. This test
evaluation also proved the safety and reliability of the localized components. Thus, it is possible to stably
supply the K56 engine components for engine maintenance and reduce the components' costs due to
the import substitution effect through this localization. It is also expected that the manufacturing
technology and test evaluation criteria accumulation for the localization of the K56 engine's three

components through this study can be used in the localization of similar components.
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Fig. 2. The shape of cylinder block

Table 1. Cylinder block specification analysis

Classification Requirement

Dimension(mm) 900 X 800 X 600

Weight(kgf) 300

Material Gray cast iron
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Fig. 3. The shape of cylinder head



Table 2. Cylinder head specification analysis

Classification Requirement

Dimension(mm) 650 X 300 X 150

Weight(kgf) 80

Housing Gray cast iron + Cr, Mo

Material

Insulated tube STS347
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Fig. 4. The shape of Blower

Table 3. Blower specification analysis

Classification Requirement

Dimension(mm) 500 X 330 X 200

Weight(kgf) 30
Housing AC4C-T6
Material Rotor AC4C-T6

Rotor shaft SCM440

Comparison with

erformance X
P imported product
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Table 4. Evaluation items of cylinder block & head unit parts test

Standards

Evaluation items

Cylinder block

Basis
Cylinder head

Gray cast iron + Cr, Mo

Material Gray cast iron
X X STS347 Comparison with
Part inspection R
Dimension(mm) 900 X 800 X 600 650 X 300 X 150 imported product
Weight(kef) 300 80
Leakage test No leakage at air pressure 2.8 bar for a 10min DDC 92K17
Table 5. Evaluation items of blower unit parts test
Evaluation items Standards Basis

Comparison with

Material AC4C-T6, SCM440
Part inspection Dimension(mm) 500 X 330 X 200
Weight(kgf) 30

imported product

Performance test

95% or more compared to imported product performance

Low temperature
operating test

After exposing the test item to a temperature of -32 T of the
storage for at least 24hr, maintain the test item at temperature 32

C

Conduct a visual examination and an operational checkout of the

of the storage.

test item. KDS 2920-1211,

Environmental test

Impact test

After performing impacts at 11 + 1.1 m/s, 30 + 3 g(3 times for
each axis), conduct a visual examination and an operational
checkout of the test item.

MIL-STD-810E

Vibration
test

After 180min of vibrate test for each axis, conduct a visual
examination and an operational checkout of the test item.

Durability test

After operating the blower at 5,000 £ 100 rpm for a 256hr, conduct
a visual examination and an operational checkout of the test item.
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Fig. 6. Performance test result of imported blower
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Table 7. Evaluation items of engine adhesion test

Basis

NATO 400hr

Evaluation items

Durability test

Braking horsepower

rpml & 7F5 Al &F 256417 YT AIE AZte R Torque
eSS Z Al7 A A7F & A Idle
9519, S 8041, 16042E, 256413 F A5 I
% 7l wEe TR Ad Ve Ay 2300 rom
Speed range
1l q QAR A60080242
e spee
Table 6. NATO 400hr test profile(1 cycle) ol
Restricted operating i fan
Engine temperature Coolant
. o . .
Engine speed(%) Time(h) speed(rpm) Revolution Airbox pressure
Idle 05 600 18.000 Exhaust gas concentration
100 2 2,300 276,000 0il consumption Reflecting the
technology review
Governed speed 0.5 2,510 75,300
75 1 1,725 103,500
Idle to max 2 600~2,300 194,400 . * Full lozg & Part load
60 0.5 1,380 41,400
» Ful load
Idle 0.5 600 18,000
Governed speed 0.5 2,360 70,800
Max torque speed 2 1,200 144,000 M NATO 400hr test @
60 0.5 1,380 41,400
Performance » lpeiod | 2period | 3period | 4pe Performance
Total 10 - 982,800 test P | P e tet
Ohr 100hr 200hr 300hr 400hr
n
N= r »

Where, n denotes revolution, t denotes time(min)
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Table 8. Evaluation items of system operational test

Evaluation items Basis

Starter performance

Idle speed
Idle speed to max
Power pack Exhaust
test Engine speed

Main pressure

Lubricant pressure

Leakage and damage

Preliminary driving speed section

Preliminary Backward driving

driving test

Idle speed after preliminary
driving
Max. speed KDS
2350-4007

Driving deflection

Slow speed

Acceleration performance

Whether to take the
climb or not

Slope driving
at
longitudinal
slope 60 %

Maneuverabili Engine stop

ty test

Engine restart

Restart

Whether to take the
climb or not

Slope driving

at lateral Engine stop
slope 30 % Engine restart
Restart
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Fig. 8. Microstructure of casting material
(a) Reference (b) Localization casting material
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Table 10. Blower performance test result

Table 9. Blower specification analysis Temperature(t) Discharge speed(m/s)
Developed | Imported | Developed | Imported | Compare
Classification Quantity 53.38 55.42 4.45 437 102%
48.03 51.33 5.90 5.82 101%
Cylinder block 3 ea
71.53 73.12 5.81 5.72 102%
Cylinder head 3 set (2 ea/set) 75.16 78.12 7.34 7.20 102%

Blower 4 ea
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Table 11. Engine adhesion test result

Engine speed Brake power(KW) Compare
RPM First Final Final/First
1200 186.0 184.2 99.0 %
1400 214.5 212.6 99.1 %
1600 239.7 239.1 99.7 %
1800 262.2 261.2 99.6 %
2100 249.2 291.7 117.1 %
2300 308.7 307.4 99.6 %
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Fig. 9. System operational test
(a) On a flat (b) On a slope

Table 12. System operational test result

Engine speed Standards Result
Max. speed Min. 48 km/h 00.0 km/h
Driving deflection Max. 0.9 m 0.0 m
Slow speed Max. 4 km/h 0.0 km/h
Acceleration performance Max. 16s 00.00s
Slope driving at B oK
longitudinal slope 60%
Slope driving at lateral B
slope 30% OK
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