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Bmsmeaouil gnesnuuunniiievszgndllummagey anedeunuseasBmundily
41%337U Ballistic Resistance of Body Armor NIJ Standard-0101.06

Brsmeaouil gneenuuuIiiieyszandl flumsmaaeunusisandonuidnilumnsgu
MIL-5TD-810G Department of Defense Test Method Standard : Environmental Engineering
Considerations and Laboratory Test (Method 501.7 High Temperature)

Brsvaaouil gneenuuunieyszandlflumsmadeumuseanseauisdnilumnsgu
MIL-5TD-810G Department of Defense Test Method Standard : Environmental Engineering
Considerations and Laboratory Test (Method 502.7 Low Temperature)

Brsveaouil gneenuuunifieyszandlilumsveseumusieandeaunsdniumnsguy
MIL-5TD-810G Department of Defense Test Method Standard : Environmental Engineering
Considerations and Laboratory Test (Method 507.6 Humidity)
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4. \n3eedauazaunsal

4.1 fhegefidsnmadey nyadey

4.2 Temperature & Humidity Chamber Range -10 to 150 °C , 20-90 %RH
4.3 Heat Stress WBGT Meter Range TA : 0-50 °C , 1-99 %RH

4.4 Temperature and Humidity Data logger Range 0-50 °C , 0-100 %RH

4.5 Measuring Tape 0 - 10 m

5. YUNBUNITYINNY

5.1 Weuldlunszuumsvageuisnsmaaeuluenansatuililunismadeuammunusiogamgiua

52

53
54

ANUIUVDINAN U

5.1.1

5.1.2

514

yAans damauli fail

52.1
522
523

Tnrmadeuardudunismagevanizaumainazarud uiiiinan Temperature &
Humidity Chamber ﬁLﬂumammﬂixwmaﬁwmummLﬂéaammaau
msvadeuAIMUURegamyliuasrTuvemAntst lunsdiidueuusnisdoamsiud
msdnduna lngrasdinisssyliluludesuuinig

yiauazdnnuremdnios WidulumuivesfiRnmageusvun vie puTigveuUINg
mvun Taglisyyluludeduuing

seazdeni Ustasdlimansun iy vun damin ANNALIUTI AL LS § u3e
n1suAniin vesndnsiet (aegne) lumsmeaeu Tidulumudiviesujifnsvadeurmun
wsemuiifuesurinisimun Tneliseluludvesuuims

a o

Bnsmeaeuarliieiestlotandinugamgiiiueunsalirsesilonnsgilunismaaeuuay
Uuiinua

Wuyeeaiidanuiauaunsamudina1alilu Job Description

HuNsEnoUTY ndngasterimunIvhemiensI9nuAsEIU ISO/IEC 17025
NTUMSHNaUsIIUNMIVIAdaUgNATIivoAILTY Ve uMITImMAdeU/M5I19d0U ioN1Y

mMsuiRnulunMssumedey/asvdeu

NM5TUMBEIUNBYINNITNAFDU 919818Na15 WP-LAB-07 1389 N153anssnetavsasy

vhmsmsadrnudn vz eneamuesiiodmaaey (nandws) Taglimiiunisdai

54.1
542
54.3

¥YSWA Ju Specification YaefBENABUNIVIAGDY
Uudinseasmilidlognounisveasy (613

Tuiinanmmsuaniin wialdeguanan nvssnisufoRnuung (i)

5.4.4 BUSUANMUNSDUVBIFNNTIDENNDNSAADY



AsN1snagdaU svaendrs | TM-LAB-06

as ‘ Al & e Y 4
’Jﬁﬂ'ﬁ‘l/lﬂﬁ@‘Uﬂ’]'ILI'V]‘UVITLJ@@QmMQNLLﬁuﬂQWN‘UU'UENNaGmﬁJ‘W LLf’ﬂ.?JﬂNM 00

(Test Methods for temperature and humidity resistance of
v
products) i 5/12

5.5 nssuduanultlnveansesdainuwaz/vse wiowlonaasunltlulunisnaasu lunsdifinsesiiadn

56

5.7

58

59

uaz/v3e indalennasuiluvesiieaUfjuing axdesiivingusiilie
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5.6.1 asradaannzuinaiiinmegeunieiihfegmaaey Wandueh) TURansianiie
windeusalui
5.6.1.1 Temperature : 25°C+ 10°C u@ag Relative Humidity : 20 % to 50 % dusun1Ivageu
ﬁé’wﬁamummgm Ballistic Resistance of Body Armor NIJ Standard 0101.06
5.6.1.2 Temperature : 25°C+ 10°C wag Relative Humidity : 20 % to 70 % @Sunisnagey
Robot UGV (Explosive Ordnance Disposal Robot) kag éhaa'wwmaauﬁuq
5.6.2 avRdaanwuesiiegmadey (WanSwe) 1wy vunn wie v vde  vse U319 Jusu
msumuanunienlunisaeur MU ERMgTiuarANLT e wER S Tdumeust
5.7.1 (MAdeU (FoUEUNMIVAGBULAYATIVABU) I2HDIMNUATEULINNISNAGEY -
5.8.1.1 Srnuiegmaaey Wansw) fidwmadeu Wy 1 3y, 2 Tu Hudy
5.8.1.2 szyUssinn/vilavessnegmaasu (#ansiui) wiou Specification
5.8.13 syydiiroansisuiduvdetuiinninnisadey
M3 Soak Time Mogmaaey Wansast) neunsnaasu Taglidiiunsawelui
58.1 fet1maaeu (KEndu) issnaaeulagd198amuunsgiu Ballistic Resistance of Body
Armor NIJ Standard-0101.06 19 Soak Time 7 Temperature : 25°C+10°C ua e Relative
Hurnidity : 20-50 RH.% unanlalsngn 24 dalua
5.8.2 fhethamaaey (Manfu) by Robot UGV (Explosive Ordnance Disposal Robot) wag
583 mﬁaaﬁwmaauaﬂluq T Soak Time 7 Temperature : 25°C+10°C e ¥ Relative Humidity :
20-70 RH.% Wumatlisng 1 dalus
mMswaasugampineluiedlasansvess vy Siuneudai
5.9.1 Wiegmaaey (Handue) lUinndlilu Chamber vaua3amagey
5.9.2 Set A1 Temperature %50 Relative Humidity LagsreznaTluNINAaeUTASemadey

5.9.3 nAvu Start/Record 7A3oamageU Litevinsvaaey
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6.1 SWaseg1 Ay (Wansue)
6.2 Uszian/vlnvesieg 1 annaay (Wansiwen)
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6.5 Namiwmaauqmwgﬁﬁamwﬁu

6.6 JUNMIBEMARBY (NGRS NouLALNdINIIMAdDY

6.7 sEUANNMNiNISEaNsY (G1)

7. MmsUsziuaunwlunisvagay
7.1 Weaaujuinis lafinrsiuuagduuunisuseiunuainnisneasy il enruauama waisly
WosUfuRn1smaaey ma WP-LAB-05 (309 msfuseanuildldvessa veanismaaeuiiieasnse
gudumnuainsanazaunianluntsageunazmskansnanisnaaeu laglasinisidennaina
FBnseing q anldddunslianussaning feelul iy
7.1.1 nsldiadeafletadldsunisaeuiiiou Tnsauisageunduld Tnesidunisasuifiou
Temperature & Humidity Chamber vn 2 U
7.1.2 M9 Intermediate Check Aiiunsyng 1 U
7.1.3 M3ATI9@0Y Function Mahaureaaiasiien wie w3smaaou
7.2 sesfunslidudumslunmstuduamuansouazanundenlunsnadeusiil
7.21 m’wammﬁLLa'vmm%vuﬁuaaLﬂ?ﬂqwﬂaauﬁlﬁ’fmaau #osaglu Tolerance At munlaglinag
muaaumﬂuLﬂiawmmammﬂuwaaLma’mu WAZUIAIUINAT Average LLau‘u’le“LJL‘VlEJUﬂ‘U
/1 Tolerance fifuun Fnasiueiomadeululdlunisnaaeuls
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7.3 lunsdliiveajiinmsldfivmmagounely 11 mMaieaiinisgyhnisdasanimeaey 1 ass
\iorapnuaIsave it inaasy
7.4 msBudupnuannsavenisljiRmmaaeu/idmihiiagey fnsiansandel
7.4.1 madenlgions 1
7.4.1.1 mildnszurunmsvadeusmientsaeuiisuinlnedadaimsiiuviteneis wie
7412 mildnssnummadeut iensasuiisudilassndetusieges il vite
74.1.3 M3 Inter-lab Comparison %39 Intra-laboratory comparison TuteuTensadey

7.4.2 wowliRnsinsanantadendn bun egamgiiuaranuiuitldannnisuagey

8. msuszidiuaArmwliuiuaulunsinlunismageu (Estimation of Measurement Uncertainty of

Product Temperature and Humidity Resistance Test)

msUszdiuAmuilimiueulunisialunmedeuammunusiogamn i uavarud wwowdadtasi
maiesf) URmsagyihmsthiladisinee (Sources of uncertainty) W anuamaedsuTasszuvlumadey
ALt (Specification) vesgunsal/irdesieTa/iriesilonadeu anmzwnderlunsvaaey muansn
YoRU TR Teyamalinanienansseds Ussaunisallunsvhan wag Certificate of Calibration sy
fnanszmusienszuunisvadey TasingUsvasindnuesmsuaaeuiiionsaeumuaunsalunsmm
regamgiiuazA L TuewAn s

fafuitadefiagthulflunsinndmnll wiuevlumsinveamsvaaeueumumusiogamal
MAANT WuBaHA Rt wwdululuguuuuresiulseineg Addasensvadeu wasanimuadiviu
AUIUAT Uncertainty of Testing lumwmaaummwumudaqquﬁLLazmm%yumamﬁmﬁm% ledinIg
Praestoyavsznavlunsusziluaianuliudueulunsiavesmsmaasu lunisusyfiudraglsl
uiuewlunisia Tnefinsusguuuuveunasiinndy 2 suuuufe

1. Uncertainty of Measurement Type A : Ha3INNSNAFDULALUSLATUNANIEDH

2. Uncertainty of Measurement Type B : nansznuanndadulunisvaasu Tnsarunsafiansanle

nndadesinaqmand 1wy mmaanaed suvesszuulumsnaaey AMANUR (Specification) ¥a4
gunsal/ededieinindosiionnaey anmzuandoulunismaaey AN aves U TR Teyamaie
NnenanIe B Uszaunsallunsvhen Certificate of Calibration iusiy Tnefiseasdendil

8.1 emailiuwiualumsiavesmsswauesddumsnaasy Tnesenis Type A Uncertainty fo8196@n1s
VadaU A mamaaummmumuﬁaqquﬁLl,asmm%uwadwamﬁmfﬁ Iﬂaﬁwam'ﬁmaauqmwﬂvﬁuas
AT W farelui

Reference value of Temperature = 65°C , Relative Humidity = 80 % RH.
Number of repeated measurements at 5 Days is 5 times. ; Temp

Number of repeated measurements at 5 Days is 5 times. ; Humidity
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8.1.1 ﬁﬂu’amﬂ'ﬂugmwumdaﬁﬁ : X-bar Value , Standard Deviation (SD.) , Standard Error of
Mean (SEOM)

8.1.1.1 AuiuAaY (X)) s9aunis

g=yX e X = Awdaldpsilan n = dnnueiivenisin;n =10
=1 N
65.10+65.10+65.10+65.10+65.10 _ o ..
- .

X'["emp =

X remp = 65.100°C

X = 80.2+80.2+8(;.2+80.2+80.2 — 8020 %RH.

Xrw =80.20 %RH.

8.1.1.2 AuInA" Standard Deviation, 6, : SD) fi@un1s

. /Z":(X,-Y)Z W X = Awrialdedilag X = Auadevesnisin
n-| oo f’l—l

n = FUIUASVBINTIA ;N =5

4= 2 (3 2 iz 2 _ 2 o 2
Dy \/(65.10 65.100)" +(65.10-65.100) +(65.lO5 6?.100) +(65.10-65.100)" + (65.10-65.100) ~0.000°C

SD = 0.000°C

2
8D, = (80.2-80.20)" +(80.2 —80.20)" +(802) 8([) 20)° +(80.2 -80.20)* +(80.2 - 80.20)* = 0.00%RH.

SD = 0.00 %RH.

8.1.1.3 AMUIUA1 Standard Error of Mean (SEOM) : u(Temp), u(%RH) Type A = U,

Ao Aaailiudueuluninfiinainnisiagh Repeatability feauntsi

uw(Temp) _"T=STD > u(Temp) = OOO% - 0.000°C

0.00 % RH.
u(%RH) = ot — u(%RH.)= ————— = 0.00 %RH.
Jn f 5

". Uncertainty u(7emp) (U,) fisvupudesiuii 68% A = 0.000°C

" Uncertainty u(%RH.) (U, fiszsumnunioriufl 68% fidn = 0.00 %RH,
8.2 aArmwldudusulunisialuguuuures Type B Aflnansemuann Specification v0ua3 eile¥n
1M IF U (Standard) A Specification of Temperature & Humidity Chamber {0 o Y= Ugy =

+ 2°C 1n13n59M8ULUY Rectangular (Divisor = 23 or V3) feaunisil

Specification of Temperature & Humidity Chamber 2°C - o
W(ETyy) = pecifica f Temp \/uEe umidity > U(STyy) = = 1.1547°C

&




Yadlo,, .
\Oﬂ\u e DI’(/
0\)

Asn1snadau svdonds | TM-LAB-06

aa . a & a v ¢ Y
’Jsmwmaa'ummwumumaQmmmnaxmwmwawamnmm LLr,ﬂa‘Uﬂ%‘\jﬁ 00

(Test Methods for temperature and humidity resistance of
¥
products) U 9/12

. Uncertainty (Ug,) fisssumnuniosiudl 68% fien = 1.1547 °C

8.3 Armalidudueulumsinguuuures Type B Aflnasznuain amwasiBenveaniesiiotaunnsgiu
(Standard) @@ Resolution Effect of Temperature & Humidity Chamber :u(Resy,,,) = Ug, = 0.01°C

119052978 UY Rectangular (Divisor = 23 or V3) faaunsil

| u(Res,,)= Resolution Effect of Tempe;;c/it}ure & Humidity Chamber > u(Resp,) = 020# = 0.00289°C

". Relative Uncertainty (Ug,) Viisﬁumﬂm‘%ﬁuﬁ 68% A1 = 0.0289°C

8.4 Arnwliudusulunisaluguuuuaes Type B A Tuansenuain Specificationvo a3 oeila¥n
UIM537U (Standard) fi Specification of Temperature & Humidity Chamber ‘W(0RHg,,) = Ugy

= * 5 %RH. N13n52918UUU Rectangular (Divisor = 2V3 or V3) feaunisil

W(SY%RH ) = Specification of Temperature & Humidity Chamber  W(G%RH,,) = 5"/:;/1§H . = 2.887 % RH.
J

NG

a

. Uncertainty (Ugs) fisvsupmudiosiudl 68% fian = 1.1547 °C

8.5 frnuldwiueulunisiaguuuures Type B Ndnasznuain anuavidenvesiaisaiieines
A3 adﬁa’fﬂmmg’m (Standard) A Resolution Effect of Temperature & Humidity Chamber

U(Resy, ;) = Ug, = 0.1 %RH. 1n13n583184UU Rectangular (Divisor = 2V3 or V3) faaunisil

. L .
o(Rett )= Resolution Effect of Temp;r\/a}ture & Humidity Chamber > u(Resy gy ) = % = 0.0289%RH.

'
al

", Uncertainty (Ug,) fiszsuamuidosiufi 68% a1 = 0.0289 %RH.

8.6 Combine Uncertainty ; Uc(gg) (Temp)

2 2 2 2 2
Uco, = )Us+Up+Upy +Upy +.t U

Bn

= 0.000°+1.1547° +0.0289* = 1.1551 °C

UC(éS%) = 11551 OC



& = s
Ry A3n1SNAdaU sWaeNaNs | TM-LAB-06
S 5,
(4 2 v ¥
Z : BrsadeumamuuseguMgiLarA AU IR U wluasen 00
o 5 (Test Methods for temperature and humidity resistance of
" ’ec;,no\o‘é*\° products) w 10712
8.7 Combine Uncertainty ; Uc(ss%) (Relative Humidity)
2 2 2 2 2
Ucos = JUs + Ul + UL, + Uk +....t U,
= 0.00* +2.8872 +0.0289 = 2.887 %RH.
UC(GB%) = 2.887 %RH.
8.8 Effective degree of freedom (Temp)
4
Vg = UC“ _Ug(n—l) 1.1551 X(S_I):oo
© T 0.000*
Uy U4 .
n-1
Ve = 00> 100 .. k=2 AszAUANNTDIUUTENN 95% (k=2)
8.9 Effective degree of freedom (Relative Humidity)
4
Veﬁ, _ Uc4 =Ué(n_1) _ 2887 X(S_I):w
Ul Us 0.00*
n-1
Ve = 00> 100 .. k=2 7szaAuaniiasiulssinn 95% (k=2)
M1979 Coverage factors k for difference effective degreed of freedom
n1519 t
Veff 1 2 3 4 5 B 7 8 10 12 14 16
k95 | 13.97 | 453 | 331 | 237 | 256 | 252 | 243 | 237 | 228 | 223 | 220 | 247
Veff 18 20 25 30 35 40 45 50 60 80 100 | infinte
k95 215 | 2413 | 211 | 2.09 | 207 | 2.06 | 205 | 2.04 | 203 | 2.02 | 201 | 2.00

8.10 Expanded Uncertainty ; Uegg(ose) (Temp)
UC(68°A)) X k

Uexp(95%) =

1.1551 X 2 =+ 2.310°C = + 2.31°C

8.11 Expanded Uncertainty ; Ueos0) (Relative Humidity)
UC(68°A)) X k

Uexp(95%) =

= 2887 X2=15774 %RH. = £ 5.8 % RH.
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9. Huanstadgvasan Uncertainty Tunmswagau Temperature and Humidity resistance Test of products

10.A1519 Uncertainty Budget %30

Termnperature and Humidity resistance

Test

of products

Temnperature & Relative Humidity in the

| Chamber

| Repeatability : Temperature |

I Repeatability @ Relative Hurndity ]

Specification ¢

Humidity in the Chamber (Temp)

Resolution Effect of Termperature & Relative

Humidity in the Charnber (Ternp)

fication of Temperature & Relative Humidity

Temperature and
~ Hurnidity resistance

Test of products

in the Chamber (Relative Hurndity)

Resolution Effect of Temperature & Relative

Humidity in the Chamber (Relative Humdity)

Temperature & Relative Humidity in the

Chamber

(worksheet for uncertainty calculation)

lunsneaau Temperature and Humidity resistance Test of products (Temp)

Source of Uncertainty Value (+) | Value (+) Unit Reference Unit Probability Divisor Ci U(xi) Unit veff
Symbol
Equation Value Distribution
U,  |Repeatability : Temperature U(T; J.a) ’ﬁ‘ 0.0044 % 40.0 *C Normal 1 1 0.0044 %¢ 5-1
Ug, [|Specification of Heat Stress Meter  u(87},,) Specification 2.0 °c 40.0 °C rectangular 3 1 1.1547 °c »
Ug,  [Resolution Effect of Heat Stress Meter u(Res, ) Resolution 0.1 e 40.0 °C rectangular N 1 0.0289 °c o
Specification of Temperature and Humidity Data logger
Uss . Specification | 2.0 °c 40.0 °C rectanguer | /3 1 1.1547 o ©
uw(0Trgy)
Resolution Effect of Temperature and Humidity Data
Uss Resolution | 0.1 % 400 °C | rectanguer | f3 1 00289 | °c »
logger U(Respy,)
Uc68% |Combined Uncertainty Normal 1.63351 - 7.6E+03
U95% |Expanded Uncertainty Normalk = 2 3.267 - 7.6E+03

.+ Uncertainty of Measurement for Temperature and Humidity resistance Test of products (Temp)

+33°C

% - Source of Uncertainty Value (+) | Value () Unit Reference Unit Probability Divisor Ci U(xi) Unit veff
ymbo
Equation Value Distribution
Uy [Repeatabilty : Temperature U(7, 4, ) S 0.0306 %€ 40.0 °C Normal 1 1 0.0306 | °C 51
Uy,  [Specification of Heat Stress Meter  u(48T,,) Specification | 2.0 oC 40.0 °C | rectangular V3 1 1.1547 oC »
Ug,  |Resolution Effect of Heat Stress Meter u(Res, ) Resolution 0.1 Gl o 40.0 9 rectangular NEY 1 0.0289 e ©
Specification of Temperature and Humidity Data logger
Uss . Specification | 2.0 °ocC 40.0 °C | rectangular | 43 1 11547 | °C ®
(6T ey)
Resolution Effect of Temperature and Humidity Data
Ugq . Resolution 0.1 °C 40.0 o rectangular ,/5 1 0.0289 °oC o
logger  U(Resrgy)
Uc68% |Combined Uncertainty Normal 1.63379 3.2.E+07
U95% {Expanded Uncertainty Normal k = 2 3.268 3.2.E+07

.. Uncertainty of Measurement for Temperature test within the Vehicle cabin (Ramp Rate within

90 minute)= £ 3.3 °C
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12.1
12.2

12.3

12.4

12.5

12.6
12.7

Ballistic Resistance of Body Armor NIJ Standard-0101.06

MIL-STD-810G Department of Defense Test Method Standard :

Considerations and Laboratory Test (Method 501.7 High Temperature)

MIL-STD-810G Department of Defense Test Method Standard : Environmental Engineering

Considerations and Laboratory Test (Method 502.7 Low Temperature)

MIL-STD-810G Department of Defense Test Method Standard : Environmental Engineering

Considerations and Laboratory Test (Method 507.6 Humidity)

WP-LAB-05 1589 Mssusaseuldlnvoma
WP-LAB-07 1589 MSIAN55198 Wndau

WP-LAB-09 1589 M558 1UNANNSNAEDY
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Environmental Engineering






