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Abstract Because the cage assembly serves as the launch platform, an accurate aim is essential to ensure
shooting accuracy for the target. On the other hand, the abnormal rotation of the cage due to the
directional errors of the K-MLRS has continuously caused quality problems. The quality problem of
weapon systems may have a negative impact on the military's power loss. In this study, improvement
plans were derived by examining the defects and analyzing the directional errors of the K-MLRS
launcher. In addition, all possible causes of directional errors were derived from the flow diagram for
cage directionality. Based on the results, the defense design through the software program was intended
to prevent the loss of direction. Through this study, the signal error of the resolver was improved by
preventing unspecific signals in the data. Furthermore, the directional judgment method was improved
to minimize the impact of data distortion. Lastly, directional storage and verification methods were
improved so that data for the cage rotation direction would not be affected by errors. For the design
improvement method, the reliability was verified through the system applicability. This study is expected
to be a reference for failure analysis and design for similar weapon systems in the future.
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Fig. 2. Cage assembly of K-MLRS Launcher
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Fig. 10. Flow diagram for cage directionality

Table 1. Possible causes of directionality errors

NO Process Finding the Cause of Error

1 Judging Angle recognition error in azimuth
Directionality resolver

2 Intermittent communication error

. between FCC and LCU
__ | Transmission /

3 Saving

Saving error of directional data

Directionality in FCC
4 Replace FCC in the reload position
5 Maintain Corruption of the directional

Directionality data stored in FCC

6 Utilize Unable to update for initial
Directionality misperceived directionality

A A ] W 784 742 Table 29 2
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Table 2. Improvement of Directional Errors for
K-MLRS Launcher

NO Improvement Verification
Test
1 Resolver signal error improvement PASS
2 Improvement of directional judgement PASS
method
3 Improvement of directional transmission / PASS
save method
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Table 4. Improvement of transmission/saving

directionality
NO Cause of Error Improvement
1 | Saving error of directional data in FCC
431
Corruption of the Directional Data Stored 3
2 .
in FCC
3 Intermittent communication error between
FCC and LCU
432
4 Replace FCC in the reload position
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Table 4. Results of system applicability
NO |

Test Result

B Boom control
- Check drive ability within driving range
- Check the movement restrictions within the
driving restricted area

Pass

B Reload
- Check whether driving left 180 °
B Cage's driving speed
- Tactical mode : AZ 445 mil/sec, EL 115 mil/sed
- Maintenance mode : AZ 90 mil/sec, EL 15
mil/sec

and right 180 °| Pass

Pass

M Range of fire
- Restriction of fire procedures in the area of
the fire limit

Pass

M Fire on 12 targets
5 - Confirmation of possible fire for 12 guided
rocket targets

Pass

7 ‘Q’\W #Ale1A] <]

9 gole £

.
rlo

(1) Az Az
E gt ol3e
5% st
Ao|A HgF A AT 5=
4 2Rl 7P o4 A
=W 424 0F, BAOF, AYOFR, Holg
_‘J:/lol—’ tﬂ—o(}:/\:f 7ﬂ/§] 7]—Oﬂ EHOH EEO]'_]_ ]—E—"—
stozA goleo| gme Hastslalnt.
Wy AAIAE 9 F7HQ anEgo]
ol A& FCCe LCU o] %3y dHlojelg 435
AZsto 2 07 B 7RSS A 5 A
A g AL AT,

A7) Ststed RDCO vl
Jstol dolelo] BEAE 41

E
=
AR
_’__

@

~

®)

£ A78 53] AAMARge] 9% © AT @A) ok

of A g=lo] L8zl AT L84 WL A%t &

349 Aol 280 e A7 A&H oz Washct
B ATE B A4 SAAC] et TR 8 4
aote] FaAes g8ol | 4 Ug A0 stk

712

(1]

[10]

References

G. Bae, S. Lee, S. Kim, T. Kang, "A Study on Align
Process Improvement for K-MLRS Launchers and
Position Navigation Unit", Journal of the Korea
Institute of Military Science and Technology, Vol. 21,
No. 3, pp. 379-385, 2018.

DOI: https://doi.org/10.9766/KIMST.2018.21.3.379

Y. Lee, J. Ryu, K. Son, S. Song, S. Kim, W. Park, "A
Study on the Reliability Growth of Multiple Launch
Rocket System Using Accelerated Life Testing",
Journal of the Korea Institute of Military Science and
Technology, Vol. 22, No. 2, pp. 241-288, 2019.

DOI: https://doi.org/10.9766/KIMST.2019.22.2.241

J. H. Choi, J. P. Choi, S. G. An, "The Shape
Optimization of Structure Assembly of Vehicle
Launcher Using FEM", Proceedings of KSPE 2019
Spring Conference, pp. 456, 2019.

H. Lee, Jong. Kim, "A Study on Friction Noise
Reduction of Elevation Clutch in the Multiple
Launcher Rocket System", Journal of the Korea
Society of Mechanical Technology, Vol.18, No.5, pp.
813-818, 2016.

DOI: https://dx.doi.org/10.17958/ksmt.18.5.201610.813

K. Kim, "A Method to Adjust the Optimal Phase Angle
of Resolver Excitation Signal", The Transactions of
Korean Institute of Power Electronics, Vol. 15, No.3,
pp. 252-258, 2010.

DOI: https://doi.org/10.6113/TKPE.2010.15.3.252

Y. Kwon, S. Hang, Jang. Kim, "Compensation of
Resolver Asymmetrical Signal Error for PMSM Drives",
Proceedings of the KIPE Conference, pp. 22-24, 2008.

Computer Conversions Corporation (CCC),
https://www.computerconversions.com/secure/files/M
RDC7540-5%20revB.pdf?customerld=3449

H. Kim, S. Hwang, Jang. Kim, "Compensation of
position error caused by Resolver signals for PMSM
drive", Proceedings of the KIPE Conference, pp.
491-493, 2009.

W. Choi, Hak . Lee, Jin. Kim, Jeong. Bae, "Application
of the Resolver for the Accurate Angle Positioning
System", Proceedings of the KIPE Conference, pp.
141-144, 1997.

L. Hwang, S. Na, G. Choi, "A Study on the Resolver
Interface using a Rotor Position Detector Method with
DFT", Journal of the Korea Academia-Industrial
Cooperation Society, Vol. 12, No. 10, pp. 4550-4560,
2011.

DOI: https://doi.org/10.5762/KAIS.2011.12.10.4550




AR WA WP 0B M) B AT

2 & 2(Hyeeun Kim) [(Hslel

+ 20179 29 @ AEHgtw A3
SH (FsstAb)
20179 9¥ ~ @4 : Y eE

49 979

TP

=5} A7) /AR, JEREA

oN

21 Z(Minchang Kim) [H3lg]

+ 20084 29 : AEHEH A71A
AHFEEY. (FEH)

+ 20079 129 ~ @A : StsiowA
REEER

B & H(Gongmyeong Bae)

- 20064 89 : Aty 71AT
SHE (st
20084 8¥ : FAtfstm l AE

-2014L=l 2‘3 —.JH‘H I l 15
S FAIrg AlA"AT (k)

(HAED
=4, 71A/A=, MEMS

[(Eal#]

rP.E
A
T
<]
2.
c
=)
=<
<

oH

20049 29 : Fedsty A7)
st (FstetAb)

20039 11€ ~ @A : stsiojsiA
AAATLY

@B
g, Aol, AL HrbERYA

2 2 Hi(Eunbin Oh) [E=3]8]

.

20179 29 : A4St 74T
SHE (st

2017¢ 12€ ~ &4 . S971&E
Y ALY

@A oD
2, A/ AR, 9%



