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ABSTRACT

Purpose: To derive key requirements and key technologies for weapon system acquisition business by using
Qualify Function Deployment (QFD), and to reduce business cost by setting the target performance and key
expense of weapon system.

Methods: We propose a QFD methodology that can induce rational decision-making by translating analyst’s
subjective opinions into quantitative values when analyzing requirements at the initial stage of weapon system
development project. Based on QFD methodology, QFD application model combining house of quality, value
engineering, and analogy cost estimating technique is presented.

Results: It was possible to analyze the specific requirements necessary for the development of the weapon
system, to solve the communication problem of the participants, to set clear development direction and target.
Conclusion: By applying the QFD application model at the early stage of the weapon system acquisition project,
it is possible to reduce the business cost by establishing clear development direction and goal through the

procedural analysis process.
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Figure 1. Configuration of the proposed QFD application model
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Figure 7. Configuration of HOQ

(Alternative Analysis)




Lee ef al . A Study on the Application of QFD Application Model for Target Performance and Cost Setting of The Weapon System 833
A -
4. FX| <A
A|e+sk= QFD dof 2 M2 G olalE 57 Yl 7] A A E =

s8m 4834900} f=7 A Al o
8 7MAre] QAN AAEt] oAl A gatdon ksl @M 1 SEo Rz Bt watk sHa
q

A AAslel FHgaREEE 5500805 7Hg .

FEF7IA A g 7o @ ARS AAske] dAlE A8atalon st 2 Ast] Sl w1
Fro Talaiith 7] Al e gAR el uhE V)Tt 7dE B3 w1 FEor Aosglen 7 Vet

TA% thek KPP 7 17014 44 89ic). Table 17} o] CA, EC, CBS®| 17} 4
W 92 45 dAEE TR AR

d& 5o CAIM|YSEE 1.8Mh o)) o] e7A s 541717 fl8 2o AA7]s
o] H EC1(FZ7s-Fx8)2 7&dst7] e o AAFEL CBSHFEA] -

ro
o9}
O
=
i
™,
N
or

Ho) o) AY RE 2 PAde] td 244 s,
Table 1. Decision of Requirements & KPPs
CA Requirement EC Function KPP Unit CBS Component KPP Unit
Flying Speed more than Propulsion Driving Propulsion |Propelling
CAL 1.8Mh ECT function force Hp CBS1 device speed Kn/h
RangeDistance more Movement Range . Horse
A2 than 750Km EC2 function distance Km CBS2 Engine power Hp
CA3 | Radius more than 20m EC3 Explosion | Explosive Kt CBS3 Warhead Rotat ional Kt
function power force
Within 20 m radius of Capture Guidance .
CAd target point range EC4 function Accuracy km CBS4 device Radius km
CA5 NO]S%BSEE than EC5 Pgizi?gégn Noise Db CBS5 |[Steering gear| Noise Db
CA6 |Infrared ray detection EC6 Dfeutneccttilo? Deésgzéon mm/s CBS6 Navigator Deészzéon mm/s

o AFAR BARTE, FASARNT, FAN 5L AFde] FH49 BAL pdaE
DA QFD SR A FHEE A3t 0§S B Zoly] ] BAH AR 7154
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Propulsion | Movement | Explosion Capture | Prevention | Detection
function function function function function function
AT
Ho km kt km de mmy's
EC1 EC2 EC3 EC4 ECS ECE CA Weight Relaﬁv;‘;\'ei ht
Flying Speed more than 1.8Mh CA1 9 3 o o 3 o 2 250
RangeDistance more than T50Km CA2 3 9 0 3 3 0 7 194
Radius more than 20m CA3 3 o 9 0 0 0 8 222
Within 20 m radius of
target point rar\gI e B ! 3 0 ¢ o 3 § 3
Moise Less than 100 dB CAS 3 3 [ v} g9 [ 4 11
Infrared ray detection CAG o o 0 3 o 9 3 33
Criticality 397.2 3250 200.0 208.3 2333 116.7
Relative
Critical 268 220 135 141 158 79
Relationship 134 9.9 30 5.2 95 30
Target 500 10.8 4.5 600 58 G50
Figure 8. Example(HOQ of Functional Performance Analysis)
(297 7154584 B A dA]
- 9
(1) CAl Zi7tsAl = * 100 = 25.0
° 9+7+8+5+4+3
(2) EC1 8% = (9%25.0)+(3x19.4) +(3x22.2) +(1x13.9) +(3 x 11.1) + (0 x 8.3) =397.2
397.2
(3) EC1 Bz atk = %100 =26.8

397.2+325.0+...+233.3+116.7
(4) EC1 A% = V92 +32+32+92=13.42

4.3 FRE ASEA(3EA)

Figure 99} #-o] EC&CBS#AI 59} CBS&CBSTE 4475 F-olste] CBS dulF o=}
AbEslth o] 7)4 ECY) 71X Al 2 Bolals Ao] olugl 7155 EA (29 A A3 B
#- g3tk CBSS] T899k AAE sl =

o2 Figure 92 HOQ Z23& #4314 AA7

X

59 BEATS WEAI] Aol VF F0F A THE 9EE
A

s
42 AdlE e 20.9% CBS1 FAA-FAK L7} 5] 7} 2433 o] 9@ 84, I, #5234, 2%
A AN T3E e 5] AR oF 9.59 el S =L glo ok shue] TAEe] el deHw
&) A T iR AR A BF AeEor R wAdd

BT omeh AREE S aed gEA| o] AEAvE A Rots CBS2 <dxl-vhE st CBS1 FEA -5
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3 3
9 3 9 3
Propullsion Engine | Warhead Guidgnce Steering Navigator
device device gear
Propelling Rotational . . Detection
speed Horsepowed o Radius Noise speed
Kmyh Hp kt km dB mmys
EC Relative EC Target
CBS1 cBs2 CBS3 CBS4 CBSS CBSE e e
P;ﬁﬂiﬂﬁ" Df':";'clg Hp EC1 9 9 3 3 3 263 500
Mﬁ“ﬂ;’;‘;{"‘ d'?ftg e EC2 3 9 3 220 108
Ef"uf.'fh‘éﬁ‘ E‘gﬂzﬂ:’e Kt EC3 9 1 135 45
ﬁnﬂtf;ﬁ Accuracy | km EC4 3 3 9 1 141 600
P;E:,;Tgﬁ" Noise Db ECS 3 3 3 9 158 58
E;uﬁnec‘t:it;“ D'::fecg:jc'“ mmis EC6 9 79 650
Criticality 3963 5285 2493 2865 2223 850
Relative
s 224 299 141 162 126 48
Relationship 95 95 42 95 96 42
Adjusted
Redationehip 22 22 15 22 22 15
Quality Character) o 665 2138 360 281 74
Score
Contribution
e 238 N7 104 171 134 35
Target Available
o S 60 470 15 250 4 4 Total Cost Budget
Target Cost | 1400 1800 570 870 300 400 5840 5500

Figure 9. Example(HOQ of Component Performance Analysis & Cost Analysis)

[3YA FAEATEY HF AL oA ]
(1) CBS1 8% = (9x26.8)+(3x22.0)+(0x13.5)+(3x 14.1) +(3x 15.8) +(0 X 7.9) = 396.8

396.8
dhEsE = x 100 = 22.
(2) CBS1 4% 306.8+ 5285+ .. 12203 +85.0 100 =224

(3) CBS1 AH%E =92 +324+12=9.54
L 95495+..+9.6+4.2

(4) CBS1 RAAAE = (9.5= 5 )+1=22
(5) CBS1 #4E4AF = 224x22=50.0
(6) CBS1 €3A(71£0%) = 500 %100 =23.8

50.0+66.6+...+28.1+74
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AAL] GA710] u o AR 5 AT WG F7 Fo] 27] B o]F mEdle] H5S FHEE
o shpy)n S ARSIE et

BEg 249 SARE ARGl Mg AR FAAAS ek Rol/] W] S BA o T
O A7, A, FEAA oz 24 Ao wEs.

[69A AdBZEA B AN dA]

. 50.0
(1) CBS1 7|&H|5(FaA) = * 100 =23.8
50.0+66.6+...+28.1+7.4
1400
(2) CBS1 H|&H]F = X 100 =23.97
1400+ 1800 + ... +400
Nskdol s o [
(3) CBSL A5 BAANYE = =140
- _ 1400
o —
(4) CBS1 H-&xA9H= = 300~ 108
55+50+62
- >~ .
(5) CBS1 A+ = 60+ —g = L08
1200+ 1000 + 1500
>~ .
(6) CBS1 H]€A4 = 1400+ 3 =1.14
. 1.08
= 2~
(7) CBS1 T¢A4* = = =095
1.14
Propulsian Engine warhead Guidance steerin ear| Mavigator
device 3 device 99 9
Prapelling Horsepower Rotational Radius Noise Detection
speed force speed
CES1 CBS2 CBS3 CB54 CBES5 CBS6
Target Performance &0 ATO 15 250 4 4
Target Cost 1400 1800 570 870 B00 400 58340
Awvailable Budget 1300 1500 580 SO0 TOo0 520 5500
. i Technical Grawity 23.82 3172 10.39 17.14 13.39 3.54
C){:;‘;'s'i? Cost Gravity 2397 3082 976 1490 1370 6.65
Major improvements Per/Cost Per/Cost Per/Cost Performance Per/Cost Cost
Technical Difficulty 7 2 7 6 6 6
Technical Readiness 5 3 5 7 6 )
Risk Performance Risk 1.40 267 1.40 086 1.00 1.00
Analysis Cost Risk 1.08 1.20 098 097 114 077
Risk factors Eﬁ;;fxtsﬂﬁ;;fﬁzs Lack of Tech - Budget Excess -
Similar System A Performance 55 450 14 200 5 5
System A System A Cost 1200 1700 500 550 600 200 4750
Similar System B Performance 50 420 14 230 5 5
System B System B Cost 1000 1300 500 550 550 200 4100
similar System B Performance 62 470 16 240 3 4
System C System B Cost 1500 1800 600 850 650 400 58300
Performance Index 1.08 105 1.02 112 1.08 117
wvalue Cost Index 1.14 113 1.07 1.34 1.33 1.50 Average |
Analysis Integration Index 0.95 094 0.96 084 0.81 078 0.88 |
Recommendations . . Performance Cost Cost Cost
for improvement Compromise | Compromise improvement| reduction reduction reduction

Figure 10. Example(Improvement Estimation Analysis)
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Propulsion Engine Warhead  |Guidance device| Steering gear | Mavigator
Propelling speed| Horsepower |Rotational force|  Radius Naoise Detection speed
CBS1 Chs2 CBs3 CB54 CBS5 CB56
Alternative Performance 55 440 15 230 5 5
Alternative Alternative Cost 1200 1550 570 550 550 200 4620
Available Budget 1300 1500 580 900 700 520 5500
) Target Performance 60 470 15 250 4 4
Target{Required)
Target Cost 1400 1300 570 870 500 400 5840
Criticality Technical Gravity 2382 3172 10.39 17.14 1339 354
Analysis Cost Gravity 2597 3355 1234 1180 1180 433
Rick Performance Risk 140 267 140 0.36 100 100
Analysis Cost Risk 092 103 098 061 079 038
Performance Index 099 099 102 1.03 087 093
A\:':L”f;s Cost Index 097 097 107 085 092 075 Average
Integration Index 102 102 096 122 095 1.24 1.07
Performance Effect 092 054 1.00 092 125 125 1.05
AIIE\fafel;sti; Cost Effect 086 086 100 063 069 050 0.76
Integration Effect 107 1.09 1.00 146 182 250 1.49

Figure 11. Example(Alternative Analysis)
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Table 3. Results of final target performance and target cost settings

Component KPP Unit Target Performance Target Cost
Propulsion device Propelling speed Km/h 55 1,200
Engine Horse power Hp 440 1,550
Warhead Rotational force Kt 15 570
Guidance device Radius km 230 550
Steering gear Noise Db 5 550
Navigator Detection speed mm/s 5 200
Total - - 4,620
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