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A study on Mass production stage Tank Battle Management
System Environmental Stress Screening test method and
application improvement based on Production process data

Kim, Jang-Eun " - Bo-Hyun Shim*

"Defense Agency for Technology and Quality(DTaQ)

ABSTRACT

Purpose: In this study, we apply environmental stress screening (ESS) to battle management system (BMS)
of a tank and use the ESS profile based on production process data, guided by MIL-HDBK-781/344/2164.
Methods: To optimize ESS Profile of the BMS of a tank, we estimate ESS model parameters (e.g., defect
density, screening strength) using primary production failure reporting and corrective action system (FRACAS)
data of military supply contract firm.

Results: First, we collect the Primary production FRACAS data of military supply contract firm. Second, we
compute curve fitting approach to find patent defect density and latent defect density using FRACAS data.
Third, we solve the equation of Defect Density(patent defect density + latent defect density)(D)) and

Screening Strength(.8S) Using second step data. As a result of analysis according to the order, we calculate
Dy (Temperature stress case : 74.02, Vibration stress : 10.252) and : SS(Temperature stress case : 0.4632,
Vibration stress : 0.4142) and confirm the Condition II-D based on MIL-HDBK-344. According to Condition
[I-D, it is necessary to modify existing ESS profile through decreasing the D and increasing the SS.
Conclusion: Identification of defect causes through ESS approach reduce defect densities for production. It

provides feedback to a lessons-learned data base to avoid similar problems on next generation tank BMS.
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MIL-HDBK-344, MIL-HDBK-2164, TRI-SERVICE, Production Process Data
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Figure 1. The Bathtub curve and Temperature Cycling Data Fitted to the Chance Defective Exponential Mode
(Reference : AFWAL-TR-80-3086 Environmental Burn—In Effectiveness)
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(MIL-HDBK-781A, 1996).

Table 1. Six board categories of Equipment
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Figure 2. The Quantitative Environmental Stress Screening Problem
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Table 2. The product of factors is the detection efficiency
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T HAR 55E ALts7] S8 54 BES s dolxl PEC] k A (% ¢ 0.1414 2l 0.02387)&
g-gato] 2(5) o] 83to] AE 5 glom, olF <Table 5> 7} Zkzbe] w4l wh At Axs A 849
th. ofelf <Table 5> A& 7|vto = g7 Fat A8 Ag Wy 2 A A8317] 93] <Table 4>& ©]& o]
Al 374 F-ob A AR A 874 Hat A AE d9E v seith dAl Dy & AgE #Eg =4 59
= 5§ #hg g Ay & AZE 8§ Fe <Table 3>l 2l 0.4327% vpgkom, 24| SS
0.4632% 31 [1¢] D& W& A& F9 & + vk ths W% §-38k9 45 AZE SS g2 <Table 3>°l 23]
0.0138% ugrom A4 SS kS 041422 =4 119 D& U2 AL gHelsiv).

ko
1
_O|L
o,
o
@ o



286 J Korean Soc Qual Manag Vol. 43, No, 3: 273—288, September 2015

Table 5. Tank Battle Management Environmental Stress Screening result

ESS Temperature Stress

ESS Vibration Stress

Cycle Diy Drpmovep | Premammg| 99 Time (min) Dy Dremovep | Premamixe 55
1 74.0200 | 27.7358 46.2842 | 0.1068 5 10.2520 | 4.1627 6.0893 0.0911
2 74.0200 | 31.9843 42.0357 | 0.1995 10 10.2520 | 4.6286 5.6234 0.1720
3 74.0200 | 35.6726 38.3474 | 0.2800 15 10.2520 | 5.0421 5.2099 0.2438
4 74.0200 | 38.8746 35.1454 | 0.3499 20 10.2520 | 5.4091 4.8429 0.3075
5 74.0200 | 41.6544 32.3656 | 0.4106 25 10.2520 | 5.7348 4.5172 0.3640
6 74.0200 | 44.0676 29.9524 | 0.4632 30 10.2520 | 6.0239 4.2281 0.4142
7 74.0200 | 46.1627 27.8573 | 0.5090 35 10.2520 | 6.2804 3.9716 0.4587
8 74.0200 | 47.9815 26.0385 | 0.5487 40 10.2520 | 6.5081 3.7439 0.4982
9 74.0200 | 49.5604 24.4596 | 0.5831 45 10.2520 | 6.7101 3.5419 0.5333
10 74.0200 | 50.9312 23.0888 | 0.6130 50 10.2520 | 6.8895 3.3625 0.5644
11 74.0200 | 52.1212 21.8988 | 0.6390 55 10.2520 | 7.0486 3.2034 0.5921
12 74.0200 | 53.1543 20.8657 | 0.6616 60 10.2520 | 7.1899 3.0621 0.6166
13 74.0200 | 54.0512 19.9688 | 0.6811 65 10.2520 | 7.3152 2.9368 0.6383
14 74.0200 | 54.8298 19.1902 | 0.6981 70 10.2520 | 7.4265 2.8255 0.6577
15 74.0200 | 55.5058 18.5142 | 0.7129 75 10.2520 | 7.5252 2.7268 0.6748
16 74.0200 | 56.0926 17.9274 | 0.7257 80 10.2520 | 7.6128 2.6392 0.6900
17 74.0200 | 56.6020 17.4180 | 0.7368 85 10.2520 | 7.6906 2.5614 0.7035
18 74.0200 | 57.0443 16.9757 | 0.7464 90 10.2520 | 7.7596 2.4924 0.7155
19 74.0200 | 57.4283 16.5917 | 0.7548 95 10.2520 | 7.8209 24311 0.7261
20 74.0200 | 57.7616 16.2584 | 0.7621 100 10.2520 | 7.8753 2.3767 0.7356
21 74.0200 | 58.0510 15.9690 | 0.7684 105 10.2520 | 7.9235 2.3285 0.7439
22 74.0200 | 58.3022 15.7178 | 0.7739 110 10.2520 | 7.9663 2.2857 0.7514
23 74.0200 | 58.5203 15.4997 | 0.7787 115 10.2520 | 8.0043 2.2477 0.7580
24 74.0200 | 58.7096 15.3104 | 0.7828 120 10.2520 | 8.0381 2.2139 0.7638
25 74.0200 | 58.8740 15.1460 | 0.7864 125 10.2520 | 8.0680 2.1840 0.7690
26 74.0200 | 59.0167 15.0033 | 0.7895 130 10.2520 | 8.0946 2.1574 0.7736
27 74.0200 | 59.1406 14.8794 | 0.7922 135 10.2520 | 8.1181 2.1339 0.7777
28 74.0200 | 59.2481 14.7719 | 0.7945 140 10.2520 | 8.1391 2.1129 0.7813
29 74.0200 | 59.3415 14.6785 | 0.7966 145 10.2520 | 8.1576 2.0944 0.7846
30 74.0200 | 59.4225 14.5975 | 0.7984 150 10.2520 | 8.1741 2.0779 0.7874
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