Joumal of the KIECS. pp. 335-342, vol. 15, no. 2, Apr. 30. 2020, t. 100, pISSN 1975-8170 | eSSN 2288-2189
Regular paper http:/ /dx.doi.org/10.13067/JKIECS.2020.15.2.335

MIL-HDBK-344A 7]%+e] ESS & FAFS} EF0F S+

A Study on the Standard of ESS Requirement based on MIL-HDBK-344A
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ABSTRACT

ESS(Environmental Stress Screening) is an important production process to remove ’latent defects’ introduced in the
production of products. Recently, ESS is included in QAR(Quality Assurance Report) as an essential quality assurance
requirement for products in the defense business. However, depending on the author of the QAR or the classification of
the weapon system, it is often identified that the content and form are different or important elements are omitted.
Therefore, this paper proposes a MIL-HDBK-344A based quantitative ESS requirement standard to secure the
consistency and completeness of QAR. and to make easier to calculate PE(Precipitation Efficiency), which is an
indicator for identifying the latent defects elimination effect.
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Fig. 1 Corelation between latent defect and patant
defect and ESS
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Table 1. Calculation of stress constant for each

environmental load and essential parameter for PE

H O AEY A A MEAD

%322 Calculation of Stress Constant F[,E;Sa?:gr
E=0.017(AT+0.6)" [In (RATE 0 T
3
Tempera +2.718)] ) 2) Tuw
ture AT = Tuax — Twn in degrees T, 3) RATE
Cycling | RATE = degrees C/min, )t
* At Equation (3), t = number of | 5y F
cycles
_ 0.6
Constant k= 0'0017t(A°T+ 9'6) . 0T
Tempera | A7= |7—25°C| in degrees C 0) t
ture (T @ Temperature of Equipment), 3) F
* At Equation (3), t = hours
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1) G

Random | k= 0.0046G"™" 2) t

Vibration | Where G_: Gims ) 3) F

* At Equation (3), t = min 4) AXISD

S _ 863 na

wept | k= 0.000727G" ) 1

Sine where : G = Gims 3) F
Vibration | « At Equation (3), t = min 4) AXIS

Fixed | k=0.00047G"* B ?

Sine where © G = Gms 3) F
Vibration |« At Equation (3), t = min 4) AXIS
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Table 2. Range of each value of DE parameter

Parameter Description Range
Functional only 0.5~0.8
T
(Test Type)
Functional and Parametric 0.8 ~1.0
Testing performed under
. " 0.2 ~0.6
TE ambient conditions only
(Test
Environment) Testing performed
) 1.0
concurrently with stress
The ability to observe and
TOR .
(Test Defect isolate 'the defect and the
Detection/ probability of successfully 0.8~1.0
Removal removing the defect without
Abilty) introducing another
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Table 3. Survey for ESS requirement in QAR

Project Name
ESS Requirement
THxx Brxxx *S *G *G K* **x*xR Grxxxx
Detailed Temp Temp Temp Temp Temp Temp Constant Temp
Load Type Cycling Cycling Cycling Cycling Cycling Cycling Temp Cycling
Tuax +00 +00 +00 +00 +00 +00 - +00
Tuin -00 -00 -00 -00 -00 -00 - -00
Temper | T(Target Temp) - - - - - - +00 -
ature
Load t(hours) - - - - - - 24 -
Cycles 3 3 3 3 3 6 - 4
RATE(C/min) 5 5 Omission 3 10 5 - 5
Power ON/OFF ON ON ON ON ON ON ON ON
(During the test)
Detailed Fsv Fsv RV RV Fsv Fsv Fsv RV
Load Type
Frequency 00 ~ 00 ~ 00 ~
range(Hz) 00 00 00 00 00 00 00 00
Vibrati G(Gims) Omission | Omission 3.03 Omission | Omission 15 1.9 3.0
on
Load AXIS z z Omission z z Omission X X
t(min) 10 10 10 10 20 10 10 10
Power ON/OFF | e OFF ON OFF ON ON ON ON
(During the test)
Concurrent Load Tester o Simultaneo | Simultaneo | Simultaneo | Simultaneo | Simultaneo
L N Separate Omission
Application options us us us us us
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AR me ABRae] B 4RI F AY BFEATRAS 49 Lo] =EaAh
QAR & & ARE A Feaiglon, 53] s
T (Gme)Z UIH-2] QAROIA WAIEHA] & Flo] E 4. MIL-HDBK-344A 7|tte| ESS 27 xA
A =], o= Q18] 2137} 1o whef st 4 Table 4. ESS essential requirements based on
ol W PEE #AsA, ESS 221 /1A dig iz MIL-HDBK-344A
w A A/F Eael thak el v A FolR ;
= A /% B30 Sl AFAL Ha A Fol oot | Dot | en
ANEZ2AE o] 88l B3 Alake AR 55 (Gms) Type Load Type equirements
o 0]olo Alsllokal 1= Q. o] vkAl s} —
S Aol _ﬁl&oﬁ Pt Sl ofe] o] A S8l 1) Maximum Temp(Tund)
A 8 7 geobs T3 QAR AR o) F LHQ‘ 2) Minimum Temp(Tumn)
#4 % BESHE AT AEWAS AL P temerae | 3 08
2 Al ol e B feiME AFEAA ESS Oycling 5) Power(Test) ON/OFF
QA BFoY fEo] HAditE AZARS £ T Tempe 6) Concurrent Load
2 9o, rature Application
1) Target Temp
2) t(hours)
TeCmO;:::PL}re 3) Power(Test) ON/OFF
V. M2kM 0| ESS @ FAlg E=Fot &l 4) Concurrent Load
Application
4.1 A3 ESS 87AY EEU 1) Vibration Load Type
E A A3 MIL-HDBK-34AZE 7|wko 2 sl 75} Random 2) Frequency range(Hz)
a3 = o)y o] Wi Vibrati Vibration, 3) G(Gims)
d(Load Type)oll @} PEE 947] ¢ WSS o SweptFixed | 4) t(min)
*lﬂr ol 283t L, DEo| Fas mlA= Wt Sine Vibration | 5) AXIS
ESS 43S 93] =a| ATE oo ot AF AL 6) Power(Test) ON/OFF
Fohele] ARA BSS RTFALY HEL £UL A9
Y oyt el ek FA8 T2 E A@Eol WAl ® QAR W ESS &AM AN Al arE g
A NS E 59 o] Askatt
E 5 MIL-HDBK-344A 7|4dte| MMl ESS QT Ate A0 A|
Table 5. Example of quantitative ESS requirement based on MIL-HDBK-344A
Load Detailed Application Example
Type Load Type ESS Profile ESS Requirement
power oN(TESD | 1) Tuax @ + OO C
Thaax 2) Tun : — 00 T
Vib:ticm 3) Cycles : O
Temperature 4) Rate('C/min) : Up to O C/min
Cycling 5) Power(Test) ON/OFF : ON
POWER ON(TEST) 6) Concurrent Load Application YES/NO : YES
T |\ h * Vibration Condition : RV / O ~ OO Hz / 0.00 Gims
Tempera Vibration / Each AXIS OO min / O AXIS
ture
Test power 1) Target Temp : + 00 C
2) t(hours) : O
Constant P 3) Power(Test) ON/OFF : ON
Temperature 4) Concurrent Load Application YES/NO : YES
: : * Vibration Condition : 8V / OO Hz / 0.00 Gms /
e nd tme Each AXIS OO min / O AXIS / 1 time per hour
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+0 dB/Octave 0.00 92/ Hz -0 dB/Qctave
u Fons on L+ continuous Toct t vibration oo pawer off | 1) \fipration Load type : RV(Random Vibration)
Random & i 2) Frequency range(Hz) : OO ~ 0000

. Vibration, a 3) G(Gms) : 0.00

vieration | g\vent/Fixed | & 4) Vibration time per AXIS(min) : 00
Sine Vibration 5) AXIS : O
i 6) Power(Test) ON/OFF : ON
00 00 000 0000
FREQUENCY - Hz
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