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This paper is an exploratory study on the success factors of Defence Quality Management System (DQMS) which is the

certification system granted by the military for improving the quality of munitions. DQMS is established by adding military

requirements to the ISO standard, thus, we especially focus on the additional requirements to figure out success key factors of

DQMS certification.

The 51 additional requirements of Korean Defense Specification (KDS) are empirically investigated from 67 companies that

acquired DQMS certification.

Firstly, we conduct an independent t-tests on 51 additional requirements of KDS 0050-900-3 to determine if there is a difference

between an easily certified company and a hard-to-certify company, and obtain 8 requirements such as ‘Internal propagation of

performance’, ‘Preparation of documented work instructions’, ‘Work instructions in the workplace’, ‘Documentation of equipment

management’, ‘Inventory management’, ‘Packaging and identification’, ‘Guarantee of access to internal audit result for customers’,

‘Notification to the customer for improper product.’

Secondly, we carry out an factor analysis to the 51 additional requirements for classification, and figure out that 4 requirements

among the 8 requirements above mentioned are grouped together in the same factor. The 4 requirements are ‘Preparation of docu-

mented work instructions’, ‘Work instructions in the workplace’, ‘Packaging and identification’, and ‘Guarantee of access to internal

audit result for customers.” The result of this paper will provide useful information to the company preparing for DQMS.
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<Table 1> Variables(Clause ID) and Requirements

Clause
ID

Requirements

42.1

Verification shall ensure the access to quality management system for
customers

The retention period of the records shall be met by laws and contract

423 requirements.

424 Verification shall ensure the access to record for customers

543 CEO shall ensure Chief executiye; 'officers should ensure ethical
management and social responsibility

553 Commupication process to sprea{l quality performance and customer
satisfaction shall be endured to internal personnel

5.6.1 Verification shall ensure the right to use the records for customer
The organization shall establish documented procedures for

62212 self-education training

6221 b Training and training procedures shall be establish and implement in

— | documents

6.2.2.1 ¢ | Entitlement of Certified Personnel

7.1.1 a A quality plan is documented and updated

7.1.1 b Customer can access to a quality plan

7.12 a A configuration control procedure is documented and performed

712 b A configuration control system is documented and be accessible to

- customer

7.2.2.1 Review of the production and delivery feasibility

73.2.1 Design and development control

735 a Verification shall be conducted to the production process phases

73.5b Verification shall ensure the prescribed environment

735 ¢ Alternative calculation and/or simulation shall be agreed upon the

- customer’s request

73.5d Verification shall include the proof of production process ability

735 ¢ Configuration review shall be implemented.

7.3.6.1 Design and development validation documentation

73.7 Customer controls configuration after the completion of development.

74.1 a The quality problems shall be informed the customer.

74.1b The organization shall manage suppliers.

743 a The organization dispatches verification personnel to the supplier.
The organization’s customer shall be granted with the right to verify

7430 the products.
The verification performed by the customer or customer representative

743.c for purchased products is not used as a proof.

7.5.1.1 a | Prepare documented work instructions

7.5.1.1 b | Work instructions shall be accessible in the workplace

7.5.1.1 ¢ | These instructions shall be derived from quality plan

7.5.1.2 a | Verification of initial production process

7.5.1.2_b | Engineering change Article re-verification

7513 The personnel authorized to approve production process change shall

S5.13.a o

-~ | be identified

7.5.1.3 b | Changed process shall be managed and documented

7.5.1.3 ¢ | The organization shall evaluate the results of production process change
The organization shall ensure process equipments and prescribe the

7314 documented procedure

7.5.1.5 Activities after delivery-actions of customer complaints, etc.

7.5.5.1_a | Planned intervals evaluation to prevent the quality degradation of stocks

7.5.5.1 b | Preservation stocks control

7.5.5.1 ¢ | Expired products control

7.5.5.2 Packaging and identification mark

7553 Damaged and deteriorated materials managing document

7.6.1 A documented procedure of using internal test facilities

8.2.1 Performance measurement items of customer satisfaction shall be specific

8.2.2 Verification shall ensure the access to internal audit result for customers

8.2.4.1 Specification of documentation for monitoring and measurement

33, Use or repair of nonconforming products shall be approved by the
customer and recorded

8.3.1 Notification to the customer if an improper or improper product is found

8.4 The result of data analysis shall be recorded and available to customers

8.5.1 The record of continuous improvements shall be available to customers

8.5.1.1 Process improvement through variance control
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FAAEE 201798 71E2R DQMS 95 E A5
6771 71919 FAAT Y 2 FeA e 4%
Ao, ATy} gl-§-sks WS <Table 1> AlF
SATh WEE @Y G5 KDS FENIE o).

DQMS Q15 ASE uf 7bA] H W A|Fx2AE Wk
Aot SRe] R4 A= <Figure 1> 2t

Valid Cumulative
Frequency | Percent Percent Percent
Valid 1.00 49 73.1 73.1 73.1
2.00 11 16.4 16.4 89.6
3.00 5 75 7.5 97.0
4.00 1 1.5 1.5 98.5
12.00 1 1.5 1.5 100.0
Total 67 100.0 100.0

<Figure 1> Frequency Analysis of # of Correction
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o] At} <Figure 2>+= 919 870 359 HHEE t-test
Adks 2 gEste] AEetal o Ottl 5170 A g5
of et 5-EE t-test 2= Appendix 12 A F3FA
ZFol 7k HAH /09 FES F o A8 AHEd
KDS A<l 5 Aol 1] F5, 7 AEA
ol A 57N, A 8% A, A E N A 27 €]
fﬂ-EO] i}o]é Eo]—r 011:]- 87H = 57Hg] ﬂio] ‘7XP
A FE A o A UrEWﬂOﬂ DQMS Q15 53+ 34
oA 74 AFAA ] g H=st oJ%—sq AEoATE
A3 = AAE B = o wek @ F71E 5170
Qs By 3470(53.8%)7F 7 AEAE ] wjA
ol Q7] wiitel[11], 87He] = 5 570(62.5%)7F 7%
AFAQ A LAY AP fFefm st ofn|E F
sh7lel &= ofelgo] Qlth

L
=y

o

(ot

E éli;/lﬁ;eo‘? \T/(;ﬂ a;%re S t-test for Equality of Means
95% Confidence
. . Mean | Std. Error Interval of the
F Sig. t of S8 pifference | Difference Difference

Lower Upper
553 Equal variances assumed 495 434 1.896 65 .062 46485 24515 -.02474 .95445
Equal variances not assumed 2.170 40.655 .036 46485 21417 .03221 .89749
7511 a Equal variances assumed 968 129 2.328 65 .023 .58730 25225 .08353 1.09107
~— | Equal variances not assumed 2.705 42.139 .010 .58730 21715 14912 1.02548
7511 b Equal variances assumed 2901 093 2.308 65 .024 .59864 25934 .08070 1.11658
~ | Equal variances not assumed 2.755 45.072 .008 .59864 21728 .16103 1.03625
543 Equal variances assumed 7349 009 1.459 65 150 55102 37778 -.20347 1.30551
Equal variances not assumed 1.819 50.330 075 55102 .30286 -.05719 1.15923
Equal variances assumed 1.790 65 078 .53628 29955 -.06197 1.13453

7.5.1.4. - 10.147 .002
Equal variances not assumed 2.343 56.395 .023 .53628 22888 .07785 99472
7551 b Equal variances assumed 1.957 167 1.871 65 .066 .61224 32724 -.04131 1.26580
~ | Equal variances not assumed 2.039 36.272 .049 .61224 .30022 .00354 1.22095
7552 Equal Var?ances assumed 2850 09 1.919 65 .059 .66213 .34509 -.02706 1.35133
Equal variances not assumed 2.305 45.826 .026 .66213 28721 .08394 1.24032
822 Equal variances assumed 1186 079 2.294 65 .025 77324 33710 .10001 1.44647
Equal variances not assumed 2.663 42.087 011 77324 29034 18734 1.35914
831 Equal variances assumed 8105 006 2.274 63 .026 83211 .36586 .10100 1.56321
Equal variances not assumed 3.092 56.610 .003 83211 26909 29318 1.37103

<Figure 2> Independent Sample t-test for 8 Clauses
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<Appendix 1> Independent Sample t-test

Levene's Test for .
Equality of Variances t-test for Equality of Means
95% Confidence
i : Mean | Std. Error Interval of the
F Sig. t of S8 pifference | Difference Difference
Lower Upper
Equal variances assumed 9.448 003 .827 65 A1l .24490 29618 -.34661 .83641
Equal variances not assumed ’ ' 1.107 59.100 273 24490 22129 -.19789 .68769
123 Equal variances assumed 263 286 361 65 719 12472 34562 -.56554 81497
Equal variances not assumed ’ ' 388 35.132 701 12472 32167 -52822 77766
404 Equal variances assumed 912 343 338 65 736 11565 34207 -56751 79880
B Equal variances not assumed ) ’ 331 29.144 743 11565 34952 -.59906 83035
Equal variances assumed 1.459 65 150 55102 37778 -.20347 1.30551
543 - 7.349 .009
Equal variances not assumed 1.819 50.330 075 55102 .30286 -.05719 1.15923
553 Equal variances assumed 495 184 1.896 65 .062 46485 24515 -.02474 .95445
- Equal variances not assumed ’ ’ 2.170 40.655 036 46485 21417 03221 89749
561 Equal variances assumed 023 £80 781 64 A37 28571 36565 -44477 1.01619
Equal variances not assumed ' ' 791 28.535 435 28571 36118 -.45351 1.02494
Equal variances assumed 1.445 65 153 44331 30687 -.16955 1.05617
6.2.2.1 a - 2.942 .091
~ | Equal variances not assumed 1.663 41.221 .104 44331 26657 -.09494 98156
Equal variances assumed 442 64 .660 .13889 31433 -.48905 76683
6.2.2.1 b - 1.282 262
~ | Equal variances not assumed .505 41.083 616 .13889 27497 -41640 69418
Equal variances assumed 1.476 63 .145 46927 31794 -.16609 1.10462
6.2.2.1 ¢ - 3.206 078
~ | Equal variances not assumed 1.836 51.376 072 46927 25554 -.04366 .98220
111 Equal variances assumed 139 111 923 65 359 27098 29352 -31523 85718
A1 a . .
- Equal variances not assumed 961 32.842 344 27098 28198 -.30282 .84477
711 b Equal variances assumed 064 201 .895 65 374 31973 35708 -39341 1.03286
"~ | Equal variances not assumed ' ' 829 26.513 414 31973 38565 -47225 1.11170
Equal variances assumed 1.132 65 262 36168 31951 -27643 99978
712 a - 7.075 010
- Equal variances not assumed 1.446 53.324 154 36168 25013 -.13996 .86331
Equal variances assumed .888 65 378 29138 32798 -36364 94641
7.12b - 5.869 018
- Equal variances not assumed 1.099 49.339 271 29138 26504 -24115 .82392
7291 Equal variances assumed 013 910 1.583 64 118 43750 27634 -.11455 .98955
o Equal variances not assumed ’ ' 1.541 29.059 134 43750 28393 -.14315 1.01815
Equal variances assumed -361 36 721 -.12458 34551 -.82531 57615
73.2.1 - .005 942
Equal variances not assumed -375 20.255 712 -.12458 33253 -.81766 .56850
135 Equal variances assumed . 200 -.088 36 930 -.03367 38193 -.80826 74092
35a . .
- Equal variances not assumed -.093 20.742 927 -.03367 36379 -.79079 72345
735 b Equal variances assumed 973 31 631 36 532 27946 44295 -.61888 1.17780
"7~ | Equal variances not assumed ' ' 694 23.166 495 27946 40283 -.55353 1.11245
Equal variances assumed 1.396 36 171 .58923 42220 -26704 1.44549
735 ¢ - 1.274 266
- Equal variances not assumed 1.634 27.121 114 .58923 36054 -.15039 1.32884
Equal variances assumed 933 36 357 .37037 39678 -43433 1.17507
735.d - 765 388
- Equal variances not assumed 1.050 24.509 304 37037 35275 -35687 1.09761
735 Equal variances assumed 251 619 1.219 36 231 44108 36175 -29259 1.17475
35 . .
- Equal variances not assumed 1.324 22.465 199 44108 33316 -.24903 1.13118
Equal variances assumed 1.182 36 245 45791 38753 -.32804 1.24386
7.3.6.1 - 1.202 280
Equal variances not assumed 1.396 217.731 174 45791 .32800 -.21426 1.13009
737 Equal variances assumed 200 593 -221 36 .826 -.09428 42567 -95758 .76903
Equal variances not assumed ’ ' -210 16.673 .836 -.09428 44973 -1.04454 .85599
741 Equal variances assumed a2 €17 919 65 362 28005 30476 -.32861 .88870
41 a . .
- Equal variances not assumed 978 34.432 335 .28005 28629 -30149 .86158
Equal variances assumed 1.600 65 114 51587 32241 -.12802 1.15977
74.1b - 4914 .030
- Equal variances not assumed 1.965 48.403 .055 51587 26254 -.01189 1.04364
Equal variances assumed 1.439 63 155 .52246 .36300 -20294 1.24786
743 a - 197 659
B Equal variances not assumed 1.506 33.873 141 .52246 .34702 -.18287 1.22779
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Levene's Test for
Equality of Variances

t-test for Equality of Means

95% Confidence
i . Mean Std. Error Interval of the
F Sig. t of Si8. | Difference | Difference Difference
Lower Upper
743 b Equal variances assumed 179 64 .640 65 524 24603 38416 -52118 1.01325
""" | Equal variances not assumed ' ’ 687 34.965 497 24603 35832 -48142 97348
743 Equal variances assumed 014 905 -.643 64 522 -23611 36703 -.96933 49711
43¢ . .
- Equal variances not assumed -.601 27.037 553 -23611 39292 -1.04226 57004
7511 Equal variances assumed 068 129 2.328 65 .023 .58730 25225 .08353 1.09107
Sl a . .
~ | Equal variances not assumed 2.705 42.139 .010 .58730 21715 14912 1.02548
Equal variances assumed 2.308 65 .024 59864 25934 .08070 1.11658
75.1.1 b - 2.901 .093
~ | Equal variances not assumed 2.755 45.072 .008 59864 21728 16103 1.03625
Equal variances assumed 1.155 65 252 31519 27292 -.22987 .86026
7511 ¢ - .003 953
~ | Equal variances not assumed 1.092 27.441 284 31519 28866 -.27664 90703
Equal variances assumed 1.153 65 253 28912 25067 -21150 78973
7512 a - 2.114 151
~— | Equal variances not assumed 1.333 41.638 190 28912 21685 -.14861 72685
Equal variances assumed 1.201 65 234 .30385 25303 -20149 .80919
75120 - .049 825
~ | Equal variances not assumed 1.297 35.541 203 .30385 23426 -17147 77918
Equal variances assumed 1.213 65 230 32313 26644 -.20899 .85525
7513 a - 3.600 .062
~ | Equal variances not assumed 1.445 44.892 155 32313 22359 12723 77348
Equal variances assumed 1.422 65 .160 36168 25434 -.14627 .86963
7513b - 3.875 .053
~ | Equal variances not assumed 1.635 41.070 110 36168 22127 -.08517 .80852
Equal variances assumed 1.673 65 .099 52154 31176 -.10108 1.14417
7513 ¢ - 2.045 158
~ | Equal variances not assumed 1.841 37.086 074 52154 28322 -.05227 1.09535
Equal variances assumed 1.790 65 .078 .53628 29955 -.06197 1.13453
75.14. - 10.147 .002
Equal variances not assumed 2.343 56.395 .023 53628 22888 .07785 99472
- Equal variances assumed 588 446 1.298 65 199 34467 26563 -.18583 87517
o Equal variances not assumed ' ' 1.374 34.035 178 34467 25088 -16517 85451
Equal variances assumed 1.751 65 .085 59410 33921 -.08335 1.27156
7551 a - .000 987
~ | Equal variances not assumed 1.765 30.800 .087 .59410 .33652 -.09242 1.28063
7551 b Equal variances assumed 1.957 167 1.871 65 .066 61224 32724 -.04131 1.26580
=" | Equal variances not assumed ' ' 2.039 36.272 .049 61224 130022 00354 1.22095
7551 Equal variances assumed 1931 21 1.399 65 167 44898 132091 -.19193 1.08989
S5 ¢ . .
~ | Equal variances not assumed 1.462 33.103 153 44898 30712 -.17579 1.07375
Equal variances assumed 1.919 65 .059 .66213 .34509 -.02706 1.35133
7552 - 2.850 .096
Equal variances not assumed 2.305 45.826 .026 .66213 28721 .08394 1.24032
Equal variances assumed 591 65 557 .18027 .30501 -.42887 78941
7553 - 1.324 254
Equal variances not assumed 634 35.052 .530 18027 28417 -39659 75713
761 Equal variances assumed 3.841 054 1.182 63 242 35417 29958 -.24449 95282
o Equal variances not assumed ' ' 1.279 32.861 210 35417 27700 -20948 91781
821 Equal variances assumed 1838 054 1.370 64 175 41667 30414 -.19093 1.02426
- Equal variances not assumed ' ' 1.647 46.549 .106 41667 25301 -.09245 192578
822 Equal variances assumed 3186 079 2.294 65 .025 77324 33710 .10001 1.44647
- Equal variances not assumed ' ' 2.663 42.087 011 77324 29034 18734 135914
8241 Equal variances assumed 571 453 997 65 322 128005 28081 -.28078 .84087
o Equal variances not assumed ’ ’ 1.050 33.614 301 28005 26678 -26235 82244
83 Equal variances assumed 2647 109 972 64 335 30556 31433 -32239 93350
- Equal variances not assumed ' ' 1.125 42.374 267 30556 27153 -24227 85338
23.1 Equal variances assumed 8105 006 2.274 63 .026 83211 36586 .10100 1.56321
o Equal variances not assumed ' ' 3.092 56.610 .003 83211 .26909 29318 1.37103
2.4 Equal variances assumed 125 5 .887 65 378 29932 33736 -37444 97308
' Equal variances not assumed ' ' .860 28.673 397 29932 34786 -41248 1.01112
85.1 Equal variances assumed 1,925 170 791 65 432 26417 33387 -40261 .93095
o Equal variances not assumed ' ' 843 34.494 405 26417 31337 -37233 .90067
85.1.1 Equal variances assumed 1542 219 1.260 65 212 37302 29595 -.21803 96407
T Equal variances not assumed ) ' 1.368 35.926 180 37302 27267 -.18002 192605
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<Appendix II> Factor analysis: Rotated Component Matrix
Rotated Component Matrix?
Component
1 2 3 4 5 6 7 8 9

75.12.b 775 117 329 184 271 252 -.035 -.028 133
7513 b 771 392 107 374 -.030 136 137 -.042 116
8.3. 744 133 226 036 334 129 217 174 161
7515 739 120 233 084 384 101 -.023 016 109
737 732 098 198 183 184 372 084 209 054
741 a 647 153 073 173 118 331 454 026 004
7.12.a 645 267 172 357 318 -.068 074 265 -.055
7.12.b 644 232 196 236 323 192 008 254 141
7512 a 591 248 091 316 252 333 016 253 168
743 ¢ 121 857 153 190 134 169 101 -.006 -.041
7.1.10b 038 761 310 173 070 190 175 210 193
424 197 741 069 236 230 -.066 093 318 284
56.1 273 681 184 156 107 374 183 154 -119
7513 ¢ 302 626 339 288 143 254 -.058 091 084
75.1.1 ¢ 036 593 AT2 216 327 136 -290 051 267
7553 398 546 271 2m 336 352 -.068 049 196
8.5.1 221 546 668 -010 095 104 094 038 -031
8.4 001 482 666 314 181 240 037 083 176
8.5.1.1 452 163 647 178 370 026 098 119 202
73.2.1 193 420 638 063 261 087 191 275 057
7551 a 230 299 637 256 019 267 048 326 009
7551 b 437 154 635 137 502 118 063 -.083 159
7551 ¢ 377 279 611 388 083 260 -154 136 109
71.1a 257 530 552 181 246 203 124 026 230
8.2.1 370 014 533 295 216 368 234 -122 242
62.2.1 ¢ 202 075 -.059 828 -.033 -.051 -102 035 230
6221 b 226 278 195 746 221 192 146 084 -.020
543 051 263 391 709 206 089 058 -016 028
743 b 261 329 066 605 198 189 418 015 055
7513 a 374 047 521 604 052 274 004 046 -.099
8.3.1 195 108 144 595 257 518 089 104 333
6221 a 123 301 276 579 201 206 429 322 058
743 a 181 177 371 516 115 451 436 -.036 146
75.1.4. 439 385 247 513 352 233 -.042 130 013
75110 362 070 295 218 685 366 -.064 038 -.032
73.6.1 366 189 127 233 683 217 175 163 278
75.1.1 a 341 166 211 404 678 216 067 017 242
8.2.4.1 231 540 205 095 676 077 -156 087 -.084
822 391 272 087 207 623 085 395 -015 143
7552 317 311 345 -071 583 305 183 286 058
553 209 298 240 229 169 710 009 -.061 033
735a 195 452 282 133 038 637 233 223 185
735 ¢ 330 210 -.006 102 552 605 234 066 -.105
735.d 337 443 243 010 363 589 209 022 009
735 b 298 541 107 186 323 575 042 196 051
7221 486 054 266 209 283 501 -.196 385 029
7.6.1 306 005 352 441 400 441 127 182 -.044
735 ¢ 348 428 321 062 427 432 004 -.049 057
74.1b 218 270 403 289 217 325 486 245 254
423 261 387 080 093 077 073 055 742 103
42.1 280 205 096 227 126 065 074 098 809

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

‘Rotation converged in 10 iterations.




