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Taksakorn Tantawutho, Lt. 2014: Efficiency Improvement of Warship Radar
Maintenance by Using Infrared Thermography Technique. Master of Engineering
(Engineering Management), Major Field: Engineering Management, Department of
Industrial Engineering. Thesis Advisor: Associate Professor Patcharaporn Yanpirat,

D.Tech.Sc. 63 pages.

The objective of this research was to improve efficiency of warship radar predictive
maintenance with a case study of 8 I-band fire control radars by using infrared thermography
technique. Design of experiment using Full Factorial experiment was employed to analyze the
main effect as well as interaction effect to the radar temperature of each factors. The highest good
conditioned radar temperature model was analyzed using regression analysis. Finally, cost
reduction was estimated by net present value method and incremental analysis between current
corrective maintenance and thermography technique under the risk of uncertain time between
failure. The findings revealed the infrared thermography technique was used to locate failure parts
of transmission system, receiver system and display system. The highest good conditioned radar
temperature model was used to predict the standard highest temperature of radar system, to
compare with the inspected sample for failure part locating. Infrared thermography can improve
warship radar maintenance by reducing the failure part inspected time and reducing personnel

exposure to hazards.
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U

Term Effect Coef SE Coef T P

Constant 43.3003 0.04374 989.99 0.000
Cy 5.6627 2.8313 0.06312 44.86 0.000

Cp 4.0893 2.0447 0.05357 38.17 0.000

Ch 5.9429 29714 0.05357 55.47 0.000

C; *C, -0.1970 -0.0985 0.07730 ANy 0.207
C; *Cpy 0.2350 0.1175 0.07730 1.52 0.133
Cp,*Cpy 0.0114 0.0057 0.06561 0.09 0.931
C, *CL*Cpy -0.1702 -0.0851 0.09468 -0.90 0.372

4 a P v o Y ama P 4 ¥ o y
m‘snwmnﬁ 2 ﬂﬁ’)tﬂiﬂ%Wﬂ']HJ’(?ﬁJWH‘ﬁﬂ’JfJ’J%'JLﬂi13Wﬂ’JHJﬂﬂﬂE]ﬂ!ﬁ’f]ﬁﬂ\il,l,ﬂﬂi]'lﬁﬂ\‘uﬁ@
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u

Term Effect Coef SE Coef T P
Constant 40.9633 0.05404 758.02 0.000
Cy, 5.2892 2.6446 0.07894 33.50 0.000
Cx, 44414 2.2207 0.06618 33.55 0.000
Cys 6.8499 3.4249 0.06618 51.75 0.000
Cy, * Cy, 0.2509 0.1254 0.09668 1.30 0.199
Ci, * Gy, 0.1040 0.0520 0.09668 0.54 0.592
C,*C -0.0745 -0.0372 0.08106 -0.46 0.647

R2 R3

Cp ¥ Coo* Cps -0.3989 -0.1995 0.11841 -1.68 0.097
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MSNHINN 3 fﬂflmi?%ﬁﬂ?WNﬁMﬁuﬁﬁﬁﬂaﬁﬁlﬂiWgﬁ,ﬂfﬂuﬂﬂﬂﬂﬂlﬁ@ﬁ%"lﬂ!tﬂﬂ%Tﬁ@Qlﬁ@

a

J 1 4 aa
Wﬂ?ﬂﬁﬂ!@ﬂ!ﬂﬂﬂgﬁ’q@m@Qﬁ?ﬂllﬁﬂﬂﬂﬁ!ﬁﬂ?ﬁﬁ?ﬂiﬂﬁllﬂﬁmﬂuwﬂﬂ

U

Term Effect Coef SE Coef T P
Constant 37.9004 0.05978 634.00 0.000
Cp, 4.8584 2.4292 0.07012 34.65 0.000
Cp, 4.4033 2.2017 0.07321 30.07 0.000
Cps 6.7947 3.3973 0.07321 46.40 0.000
C,, *Cp, 0.2638 0.1319 0.08587 1.54 0.129
Cp, *Cpy 0.2042 0.1021 0.08587 1.19 0.239
Cp, * Gy 0.0317 0.0158 0.08967 0.18 0.860

Cp * Coo* Cpy  -0.2881 -0.1440 0.10517 -1.37 0.176
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