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Abstract This paper presents a design for preventing coolant leaks in the core part of a heater mounted
in a combat vehicle. The heater is a device that makes heated coolant flow through the heater core in
the crew room. A problem with coolant leaks in the heater core area during the operation of a combat
vehicle was identified. This problem is caused mainly by high pressure at the junction of the tank and
tube due to the vulnerability of this area. To solve this problem, an improved core was made by
improving the welding method and changing the end region of the heater core to a structure that can
withstand high pressure. When pressure was applied sequentially to the existing core and improved core,
a leak occurred at 7.0 kgf/cm’ in the existing core while the improved core maintained its structure up
to 17.0 kef/cm? highlighting the improvement. Finally, performance tests and environment tests were
conducted to demonstrate the suitability of the improved structure. The improved heater will be applied
to combat vehicles. This paper is expected to serve as a reference for improving defense capabilities
by securing reliability as well as the design and analysis of failures of similar equipment.nse capabilities

through securing reliability as well as the design and analysis of failures of similar equipment.
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Fig. 1. Leakage of the heater core
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Table 1. Comparison of existing and improved heater
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Fig. 4. Cross section of (a) existing and (b) improved
heater core
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Fig. 6. Task flow of an improvement of heater core
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Fig. 7. Measurement of heater core

411 7|2=Z1 J|ME LY H|W

WA 7|22 2535]HE 27|98 200% 7 71t
1, 100 7t siches Ao R otdAES 3519
th 71EE SEAE AR #A1~#A39 TEYEe
Table 29} 2o, A& THAAIE #B3~#B5S Table
33} Zo] TIAHL X3V} olgst wf 71A] Fol9o] i}
d 9 ¥Ag B IS Lt

Table 2. Leakage pressure of existing heater core

#A1 #A2 #A3
e
(kef/cm? 12.0 10.0 7.0

Table 3. Test jig leave pressure of improved heater core

#B3 #B4 #B5

g
(kgf/cm?

* AAYG AL 0T GG 4

16.0 17.0 17.0
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Fig. 8. Leakage point of existing heater core
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Fig. 9. Test jig leave of improved heater core
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Table 4. Dimensional change of existing heater core
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Fig. 10. Length Dimensional change curve of existing
heater core
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Table 5. Dimensional change of improved heater core

#B3 #B4 #B5
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(mm)
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Lo AFF

(mm) 0.01

0.01

271
ol A
=

=

195.81 195.76 195.83

(mm)

ZUYT

(mm) -0.02

-0.02 0.01

* QNG A ol A ;o] o] U E 23
@] 4 919)

AAH-E A7} o]EgE 17.0 kgf/cm29] 21gol A
T WAE 247518 Fols do] ¥ E9 A4 HPHS
o 0.02 mmYE st 71EF73 AAE 1Y
Zo] AP vl Fig. 113 At

WSS mm)

100 11 (12 113

2+ & (kef/cmaz)
——B4

——A2

Fig. 11. Length dimensional change curve comparison
of existing and improved heater core
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