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Secondary cells and
batteries containing
alkaline or other non-acid
electrolytes - Secondary
lithium cells and batteries
for portable applications -
Part 3 : Prismatic and
cylindrical lithium
secondary cells, and
batteries made from tem Voltage: (2 ~ 60) V

5. 7.2 Charging procedure SIS L
|2E0C1§1 960-3: for test purposes %Lejirr]enetr.a(tjr%' (5.)2%) ~A AZHZ| N
7.3 discharge performance p 20) 6

7.4 Charge (capacity)
retention and recovery
7.5 Charge (capacity)
recovery after long term
storage

7.6 Endurance in cylces
7.7 Battery internal
resistance

7.8 Electrostatic discharge
(ESD)
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Secondary cells and
batteries containing
alkaline or other non-acid
electrolytes - Safety
requirements for portable
sealed secondary cells, and
for batteries made from
them, for use in portable
applications
- Part 1: Nickel systems - Voltage: (2 ~ 60) V
7.1 Charging Procedure Current: (-30 ~ 30) A
for test purposes Vibration Frequency:
7.2.1 Continuous low-rate (10 ~ 55) Hz
charging (cells) Acceleration: (735 ~ 1
IEC 62133-1 : 7.2.2 Vibration ‘ 716) M8
2017 : 7.2.3 Case stress at high Temperature: (-20 ~ A N
ambient temperature 130) C

(batteries)

7.2.4 Temperature cycling
7.3.1 Incorrect insrallation
(cells)

7.3.2 External short circuit
7.3.3 Free fall

7.3.4 Mechnocal shock
(crash hazard)

7.3.5 Thermal abuse (cells)
7.3.6 Crushing of cells
7.3.7 Low pressure (cells)
7.3.8 Overcharge

7.3.9 Forced discharge
(cells

Height: 1 000 mm
Compression : (0 ~
13.78) kN
Atmospheric pressure:
11.6 kPa
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Secondary cells and
batteries containing
alkaline or other non-acid
electrolytes - Safety
requirements for portable
sealed secondary lithium
cells, and for batteries
made from them, for use
in portable applications
-7P1aEch2: Lithium syséems -
) arging procedures iy
for test purposes ' C\L/J?:J([e%q[?k _(3%0 ~630(%)VA
7.2.1 Continuous charging Vibration Frequency:
at constant voltage (cells) (10 ~ 200) Hz
7-sz. C?ste stress f?t high Acceleration: 1 500 "%
. ambient temperature CCan
|2EOC1 (752133 2 (battery) Temperature: (-20 AR N

7.3.1 External short-circuit Heigh1;3$)ogo mm

(cell) A
7.3.2 External short-circuit Com%)ge%)orlz,\.l ©
(battery) Atmospheric pressure:
7.3.3 Free fall 116 kPa

7.3.4 Thermal abuse (cells) :

7.3.5 Crush (cells)

7.3.6 Over-charging of
battery

7.3.7 Forced discharge
(cells)

7.3.8.1 Mechanical tests
(batteries) - Vibration
7.3.8.2 Mechanical tests
(batteries) - Mechanical
shock
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03. Z7[AIE

03.012 AZEQ|0f A|H

_ _ B &F
Aaus TEL Ni-CE Moz | 5
Frnctjonlc}al Isafety Qf/
. electrical/electronic/progra
|2E0C181 508-1: mmable electronic safety- - AR N
related systems - Part 1 :
General requirements
Functional safety of
electrical/electronic/progra
mmable electronic safety-
IEC 61508-2: related systems - Part 2 : ) AU N
2010 Requirements for -
electrical/electronic/progra
mmable electronic safety
related systems
Frnctjonl?l Isafety Qf/
5. electrical/electronic/progra
I2E0C181 508-3: mmable electronic safety- - AZHA] N
related systems - Part 3 :
software requirements
Road vehicles - Functional
SO 26262-2 : safety - Part 2 : _ } AR N
2018 Management of functional -
safety
5. Road vehicles - Functional
0,262623 Isafety - Part 3 i AR N
Concpet phase
Road vehicles - Functional
ISO 26262-4 : safety - Part 4 : - A N
2018 Product development at -
the system level
Road vehicles - Functional
SO 26262-5: safety - Part 5 : ) AR N
2018 Product development at -
the hardware level
Road vehicles - Functional
SO 26262-6: safety - Part 6 : Product ) AR N
2018 development at the -
software level
Rc%ad vehicles - Functional
. safety - Part 7 :
55&5%6262 / Production, operation, - EnVP N
serviceand
decommissioning
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Rorvea Labornatony rdeeneditation Scheme
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AHus TEL Age] sz | RE

o - Road vehicles - Functional
IZSOO1 56262 8- |safety - Part 8 : - R N
Supporting processes

Rofad vehicles - Functional
o - safety - Part 9 :

IZSOO1 56262 9 Automotive safety integrity - Eli N
level(ASIL)-oriented and
safety-oriented analyses

Guidelines for the use of

MISRA C: 2012 |the C language in critical - AR A| N
systems
Guidelines for the use of

MISRA-C: 2004 |the C language in critical - AR N
systems
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Rorvea Labornatony rdeeneditation Scheme

A KT122=
03. H7|AE
03.014 &3 2 Azl
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AAus Tl Ages] Moz | 5E
%@ -MAX 70T
) ) . 123E&  Max 55 €,
ABS (American 'FFZré[ZLLE 1Cha|oter9 section8 axH952% R.H.
Shiroay O;c RULES |3 Dry Heat Test \{%)(S?tﬁozn ﬂirér ((72 -
FOR BUILDING 2. pamp Heat Test 40) m A2 N
. ( . 3 St
éT[\IE[ELC\%sSsSelIE:G 7. Insulation Resistance E(%qﬁf;g g910)0(,3/|09\/
2020 & Hioh Yoltage LIt - MAX AC 5
: 000V
e :MIN-25T
AEC-Q100-002- [Human Body Model
REV-E: 2013 Electrostatic Discharge Test Max. £8 K/ LA N
AEC-Q100-004- ) Max. £2 A
REV-D: 2012 |IC Latch-Up Test Max. +100 V A4 N
AEC-Q100-008- |Early Life Failure Rate - .
REV-A: 2003 |(ELFR) (70~150) © LA N
_ _n11. |Charged Device Model
éEE\981208181 1 (CDM) Electrostatic Max. 2 kv EAV\ N N
’ Discharge (ESD) Test
) _~n41. |Human Body Model (HBM)
Q‘E\S_SJZO(;OQM (EEIeS(I‘_)t)roTstatic Discharge Max. £8 kv AZHA] N
: est
_ _Anc.  |Charged Device Model
Q‘E\S_AQJZO(;@OS (CDM) Electrostatic Max. £2 kv 2212 N
: Discharge (ESD) Test
Failure Mechanism Based
Stress Test Qualification
AEC-Q101-REV- |For Discrete HBM_Z & Max. +8 K/ | . zuz| N
D1:2013 Semicc)onguctors In COM_H: Max. 2 kv -
AUTOMOTIVE
APPLICATION
For Electrostatic Discharge
éNSI/ESDA/JEDE Sensitivity Testing Human Max. 8 KV ARHZ| N
Component Level
For Electrostatic Discharge
éNSI/ESDA/JEDE Sensitivity Testing Charged | zjor: Nax +2 K AN N
Device Level
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Rorvea Labornatony rdeeneditation Scheme

A KT122=
_ _ 5{ 2}
s 7y A Moz | 5
—;jg_% : I\/IAX 70T
A=2415  Max 55 C,
Part3 - Chapter3-Section6 bI\/Iaxl='95 %}R H(2
- 5. Dry Heat Test Vibration & ~
Bureau Veritas 6. Damp Heat Test 100) Hz, 7t&%: (7 ~
Rule for the T ) A
Classification of |Z- vioration : _,40) %8 S N
Steal Shins: 2020 |2..Insulation Resistance HAXY :DC 1000V,
PS- 10. High Voltage (0.01 ~ 9 990) MQ
11. Cold Test LHQF : MAX AC 5
000V
A& :MIN-25C
Environmental test Vibration F0b: (2 ~
specification for 100) Hz, 7t&&: (7 ~
electrical, electronic and 40) Mg
programmable 25 :Max 70T
DNV.GL CLASS |equipment and systems 127&  Max 55 T,
GUIDELINE 6. Vibration Max 95 % R.H. A N
Edition: 2019 7. Dry Heat Test A2 Min-25 T
8. Damp Heat Test Hozgh: DC 1000V,
9. Cold Test . (0.01 ~9990) MQ
12. Insulation Resistance WAL MAX AC5
13. High Voltage 000V
Railway applications - © N A
Rolling stock - Electronic i—,1_§' mg]x gg g
equipment 1205 Max 55 €,
13.4.4 Low temperature Max 95 % R.H.
start-up test P D(": 500 V,
13.4.5 Dry heat test et AC (500 ~ 1
13.4.9 Insulation test Ez=0ps (2 ~ 500)
1&.4k1 1 Vivration and uzﬂ?:IE_/rzﬁ?tA—E
shock test !
13.4.12 Enclos%re de) éc,?37 IP>2109CI)F)>>?/§
protection test (IP code Shzaor - -
13.4.6 Low temperature A=AE ‘—% + Min -40
storage test
Railllway appllications - 2lsF04: (2 ~ 500)
. Rolling stock equipment - ~ Hz
EN 61373: 2010 |5hockand vibration tests UNS/ZA7I55:(0.37 A4 N
Category 1, 2, 3 ~ 1 000) "&

st ol
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Rorvea Labornatony rdeeneditation Scheme

A KT122=
_ _ &R+
S 29 N-EE Mg | RE
g_% Max 70 C
=N
Test Specification for type LK/I 95'\§/aXR5§’ c,
Approval | viax 2
5. Dry Heat Test Vibration & 5 Ohep: (2 ~
IACS URE 10: 6. Damp Heat Test 100) sz;o)rfn;i (7~ A4 N
2014 7. vibration o1t - DCS1 000V A
9. Insulation Resistance 2(5 01 ~ '9.990) M@ '
11. Cold Test OOO N,
22T :Min-25T
éﬂ% :Max 70T
L neAc - g
Test Specification for type _n_.mb.Egsl\(/)l/axRSF? C.
Approval Viax 9o 7 RLH
5. Dry Heat Test Vibration TEF_'_.' (2~
IACS URE 10: |6, Damp Heat Test 100 Hz J= 1 \
2018 7. V|brat|Qn ) 225} DCS1 000 V -
9. |I”ISU|?{[IOI’1| Resistance 3(6 010 9 990) MQ ’
11. Cold Test = OOO N,
2% :Min-25T
ACCEPTANCE CRITERIA
FOR SEISMIC FR1 FI: (0.5 ~
ICCES AC156: CERTIFICATION BY SHAKE- 33.3) Hz SR N
2010 TABLE TESTING OF 7121 7t5E: (0 ~ 45) -
NONSTRUCTURAL mé
COMPONENTS
Environmental testing -
Part 2-14: Tests - Test N:
Change of tempder%ture
>.14- |7.Test Na: Rapid change
IZEOCOSOO68 2-14: of temperature with (-65 ~ 200) T AR N
prescribed time of transfer
8. Test Nb: Change of
temperature with specified
rate of change
IEC 60068-2-1: |Environmental testing Part . .
2007 2-1: Tests - Test A: Cold (-65~+5) T 222 N
5.5 |Environmental testing - =HA -
IFC G0068-2-27: |part 2-27: Tests - TestEa | =77 %o%) 20 AR N
and guidance: Shock N
IEC 60068-2-2: Environmental testing -
2007 *|Part 2-2: Tests - Tests B: (30 ~200) T AR A| N

Dry heat

st ol
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Rorvea Labornatony rdeeneditation Scheme

A KT122%
- - o At
S 29 N-EE Mg | R
Environmental testing -
IEC 60068-2-30: |part 2-30: Tests - Tests Db: (25 ~55) T A2 N
2005 Damp heat, cyclic (12 h + (80 ~ 95) % R.H. -
12 h cycle)
Environmental testing -
Part 2-31: Tests - Test Ec:
EC 60068-2-31 Ro'ugh.lhafndlmg shocks,
-2-31° |primarily Tor equipment- -
2008 type specimens (25 ~1500) mm LA N
5.2 Free fall - Procedure 1
5.3 Free fall repeated -
Procedure 2
Envirgr%rgeTntal te%ting -
_~_no- |Part 2-38:Tests - Test A - .
IZEOCOSOO68 2-38: Z/AD: Composite (18{098)99/) IS'H 22U A N
temperature/humidity AR
cyclic test
Environmental testing -
IEC 60068-2-57: |Part 2-57: Tests - Test Ff: (1 ~100) Hz, AN N
2013 Vibration - Time-history (0.98 ~ 500) & -
and sine-beat method
Environmental testing -
I[EC 60068-2-64 |Part 2-64: Tests - Test Fh: (1 ~2000) Hz, AN N
Ed. 2.0b: 2008 |Vibration, broadband (0.98 ~ 300) & -
random and guidance
~_~- |Environmental testing - 5
IZEOCO§OO68 2°6: Part 2-6: Tests - Test Fc: ((8 982~O!(5)8(%)Hm§§ 22| N
Vibration ( sinusoidal ) :
Degrees of protection L2l - _ "
IEC 60529: 2013 |provided by enclosures (P | &2 IFIX = IPOX. &1 sz N
Code) R
Railway applications - A2 :Min-40 C
Electronic equipment used 12 :Max 85T
on rolling stock 1205 Max 55 T,
12.2.4 Cold start test Max 95 % R.H.
12.2.5 Dry heat test HAZE : DC 500V,
12.|Z.6 Damp heat test, ggb(pAE %5%900) l\{l%olc-)r)l
) cyclic AL ~
IEC 60571: 2012 12.2.10 Insulation test - Vv A N
12.2.12 Vibration, shock | ZISFI}4=: (2 ~ 500)
and bump test Hz, }&S/247I55:
12.2.13 Watertightness (0.37 ~ 1 000) ™
test 8k 1 IPX1 ~ IPX8
12.2.15 Low temperature |A24&2% : Min -40
storage test (6]
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Rorvea Labornatony rdeeneditation Scheme

A KT122=
- - o At
s 29 N Mg | RE
Maritime navigation and
radiocommunication
equipment and :Max 70 C
systems - General _T’_ % 40 C, 93 %
requirements - Methods of RH.
[EC 60945: 2002 |testing and required test A2 I\/I|n -30C DA N
results Vibration F0p: (2 ~
8.2 Dry heat 100) H z 7}—'—5 (7 ~
8.3 Damp heat 40) m&
8.4 Low temperature
8.7 Vibration
Railllway appllications - 2lsF0k4: (2 ~ 500)
) Rolling stock equipment - _ Hz
IEC 61373: 2010 |shock and vibration tests UNE/E54715E: (0.37 A4 N
Category 1, 2, 3 ~1 OOO) mg
Moisture/Reflow Sensitivity (30 ~ 125) C
IPC/JEDEC J-STD- |Classification for (60 ~ 85) % R.H AR N
020E: 2014 Nonhermetic Solid State Peak Temp: 260 ‘G =
Surface Mount Devices p-
JESD22-A101D: |Steady State Temperature (85+£2)C AW N
2015 Humidity Bias Life Test (85+5) % R.H -
) . |Accelerated Moisture .
J2E051D522 ATO2E: |Resistance - Unbiased (th(l?72|1zi;22(%5ckpa A2HZ] N
Autoclave SAR
JZEOS1DSZZ-A1 O3E: H;%h Temperature Storage (125 ~ 200) AR N
JZEOS&ZZ'MME: Temperature Cycling (-65 ~150) C E N
JZEOSZDOZZ-MOSDI E(;\C/\l/i(re]rgand Temperature (-40 ~ 125) A2 N
JESD22-A108F: |Temperature, Bias, and A .
2017 Operating Life = (40~ 150)© LA N
) . |Highly Accelerated - o
JZEOS%ZZ AT10E: Temperature and Humidity (§12120~ Zg%?)kga A N
Stress Test (HAST)
Preconditioning of %ﬁé ((%%: 1825§)°/C
JZEOSZ%ZZ-M 131:  |Nonhermetic Surface =R ° AN N
Mount Devices Prior to o e -
Reliability Testing == Peakgemp. 260
) . |Electrostatic Discharge
JESD22-A115C: (ESD) Sensitivity Testing, Max. 2 kv AR N

2010

Machine Model (MM)

st ol
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Rorvea Labornatony rdeeneditation Scheme

A KT122=
8 B0 042 iy
THHE T4Y N INE Nt
. |Accelerated Moisture o
JESD22-A118B: : s . (110~130) T
2015 Resistance - Unbiased (122 ~ 230) kPa Envl Y N
HAST
JESD22-A119A: |Low Temperature Storage fC . .
2015 Life (-65 ~-40) T EAN N N
5%51[)522'8101 C lexternal Visual Max. 100 X 22U N
JESD22- Mechanical Shock - Device | S22 (980 ~ 28 AN N
B110B.01: 2019 |and Subassembly 20) " -
Board Level Cyclic Bend
Test Method for
JESD22-B113B: [Interconnect Reliability FOk (1~ 3) Hz A Y] N
2018 Characterization of SMT 240[: (2 ~4) mm -
ICs for Handheld Electronic
Products
HTOLEL: (55 ~ 150)
. T
Stress-Test-Driven . -
JESDA7K: 2018 |Qualification of Integrated | ELFRES: 55~ 1500 | azyz N
Circuits LTOL2E: (-70 ~ 50)
[®
anly Il_ife Failure Fijate .
) Calculation Procedure for
JESD74A: 2007 Semiconductor N/A EAV\ N N
Components
. . HJ: Max. £2 A
JESD78E: 2016 IC Latch-Up Test 249k Max. £100 V 22 A N
: A AHE gdEs 7|1+ s 4+ 10c¢/s, RE2
KS C7620: 2003 | 775 ER |5 T am A A] N
St E A - H2-148: Al -
Al N: 25 Bist
KS CIEC 60068- |7 Al Na: + &l O|sA|ZH AE o o
2-14: 2009 S 2IE 2zo g (65 ~200) © A N
8 A&l Nb: 14 = HalsS
4= 2k Bl
KS CIEC 60068- |28 Al&-A|2-18: Ald-AlH AC o o
2-1:2007 AistgAE (65~+5)C A N
KS CIEC 60068- |StEAIA-A 25 Ald-AlH 247155 (50 ~ 1 A 2| N
2-27:2008 Ealt 2|2l &4 000) s -
KS CIEC 60068- |2tE Al& - A2-28: A - - o
27272007 K B: A A8 (30 ~ 200) © 2 N
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Rorvea Labornatony rdeeneditation Scheme

A KT122%
s 7y A sz | RE
B AIE - H|2-302 Al -
KS C IEC 60068- |58 Al - Ala30T. M e ;
Yy A& Dbet 2|2l: L& AFO|= (25~55)C
230: 2014 AISDES A AS A0S | (80™-05) % R, 27H2| N
2208 Ao
KS C IEC 60068- |AB.EC T = ZHIE A
2-31: 2008 é*?i’{gj%?%%ﬂ 27 (25 ~ 1 500) mm A2 N
5.3 gt= AR 4ol - At 2
|2 AR - A2-388: A E -
KS CIEC 60068- |55 J/2 428 T AlE ; o
ory XS Z/AD: B84 25/ (-40 ~ 90) C,
2-38: 2008 N ek (10 ~ 98) % RH. A2 N
KS C IEC 60068- (SHHAIE 2-572: A|S-A|Y 1~100
2-57: 2003 Ft: 21~ A ZH0| 2] (C().98~ 5%52% A2 N
_ | AE - A12-645 1 AH -
KS C IEC 60068- |25 £/ & T Al
> X3l Fh: Zoje 20z 2 (1 ~2000) Hz,
2°64: 2008 NG B 2 As | (0,98~ 300) % 2242 N
KS C IEC 60068- |t Al - A2-65: AlH - 1~ 2000
2-6: 2015 XIE Fo s(@E) 0 58" 200) % A N
KS C IEC 60068- |BHZ A| (17| - 212Y) - 28 ~ 42) C
2-78:2012 OFF AERS] LjSAd Al (82( ~ 96) °/c), R.H. A N
KS CIEC60529: |2/gt PHESSE 72 (IP | Y 1 IP1X ~ IP6X, &
2013 ) 2pX1~1pxg | AMA N
He II\\/I/lin -40 C
; o 1= Max 85T
.7é*|7E| A8 - A AFE At _T'_%A_Tl_ﬁgél\él/ax 55 C,
_ ax o R.H.
SSSEC 60571: 1%:2:6 LH%?}OE AB e AC %5%%01 '\1/'%@5@ o
12210 JQl A8 vV & N
1221208 84288 | USZTIS 0~ 500)
1221385 A8 5 ook e
12.2.15 A2 A& A1 84 1 IPX1 ~ IPX8
A2AHE2E  Min -40
T
. |™E 22 Md|ol 22 Q2 S0t (2 ~ 500)
Sor0 017 ?*t@%*ﬂj Zl l; T agmaibie 37| 2R N
atego _o/S™ = . .
gony 1. <, ~1°000) 7
KSR 1 : A= B2 5 5~2000)H
034: 2006 [HSa REAS AWy | G 2000z A2 N
. 2 2j2f EX0| RIS A|E ~
KSR 9144: 2014 |2 =% Ta2l &SAEE (1~70) Hz
3 (1 ~ 490) % 2 N

=
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Rorvea Labornatony rdeeneditation Scheme

A KT122=
B & o oz HE
FHus 73y N-EE Mg | R
Electrical Equipment
Control and Monitoring | o125t : pC 1 000 V.
caulpment g (0.01 ~ 9 990) M®
Instrumentation and Inclination Zt&: Static
Internal Communication +2) 5
Elqumer)t SProgrammable Vibration 24 2~
; . trocnic System PN
Lloyd’s Register ec : ; 100) Hz, 7t&%: (7 ~
Type Approval zésl{\sulat|on Resistnace R 40) mg o .
System Test 10. Inclination test - Static | =1 :Max 550, LA N
Specification 12 Vibration test 1 Max 95 % R.H.
Number 1: 2019 NSt &5 2 :Max 85 ¢,
13. Vibration test 2 . Max 95 % R H
14. Humidity test 1 - Cyclic| 787 11A% 70 ©
15. Humidity test 2 - 115' MIN =70 ©
Steady state LHZToF : MAX AC 5
17. Dry heat test 000 V
18. Low temperratur test
19. High voltage test
Reliability prediction of
electronic equipment
Sectlgn 5 : Micro Circuits
Introduction oF (A ~
Section 6 : Discrete ;;:%5 ((8 - 15)5)kx
Semiconductors 2N CHZ 1 GHz
MIL-HDBK- Section 9 : Resistors TME 2C 5G9/ A3 N
217F:1995 gec’uon 10: CadpaC|tors 2;?_500 2 400) ©
ection 11 : Inductive H= ~
Devices | ot %EC (0 ~ 500)
Section 12 : Rotating
Devices
Section 13 : Relays
Section 15 : Connectors
Mechanical Vibrations of == -
MIL-STD-167-1:  |Shipboard Equipment felgnaar i g N
1974 (TYPE | - 'Li?3OO)W : =
ENVIRONMENTAL) s
Mechanical Vibrations of
MIL-STD-167-1A: |Shipboard Equipment (4 ~100) Hz, AU N
2005 (TYPE | - (0.48 ~ 300) ™5 =
ENVIRONMENTAL)

A GIFA(KOLAS)E SH A 7| 2AFEHA(LAC)L dSAYHY(MRA) MEI| YL L.
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Rorvea Labornatony rdeeneditation Scheme

H KT122=
& o o2 g
s 2g N-EE Ny | RE
SALT : 35 ¢, NaCl (5 £
1) %
HUMIDITY : Max 60
DEPARTMENT OF T, Max 95 % R.H
DEFENSE TEST METHOD MOISTURE
STANDARD RESISTANCE : 2& (-
ELECTRONIC AND 10 ~ 65) C, && Max
ELECTRICAL COMPONENT 95 % R.H
PARTS CLASS 100, 200, THERMAL SHOCK :
300 Min -61 C, Max 71 C
101E SALT ATMOSPHERE LIFE : Max 71 C
103B HUMIDITY VIBRATION FI}<4: (1
MIL-STD-202G: |106G MOISTURE ~2000) Hz, 7I& & AR N
2002 RESISTANCE, (0.98 ~ 500) & -
107G THERMAL SHOCK VIBRATION, HIGH
108A LIFE FREQUENCY ZFI}4:
201A VIBRATION (1 ~2000) Hz, 7I&=
204D VIBRATION, HIGH 1 (0.98 ~ 980) M«
FREQUENCY ACCELERATION :
212A ACCELERATION (0.98 ~ 500) "«
213B SHOCK SHOCK 7t&%: (0.98
214A RANDOM ~ 980) "«
VIBRATION RANDOM VIBRATION
ZFIb4: (1 ~ 2 000)
Hz, 7t45: (0.98 ~
980) &
12 Max 180 C
Z2: Min-70 C
_Z=2:2801/h
MILITARY STANDARD =5 |\9/|5a>é/06% ﬁ Max
ENVIRONMENTAL TEST Dust (Fine Sand): Air
METHODS Velocity (0 ~ 29) M4
501.1 High temperature Sand C){)ncentratiosn'
502.1 Low temperature Max 2.2 g/m3, Dust
l1\/I9I%55TD 810C: B?.%; Rain (Procedure lll Concentration Max A2 N
507.1 Humidity Acce1|gf§ti%/r:n 73}—’&5'
510.1 Dust (Fine Sand) (0.98 ~ 500) nT‘/ :
513.2 Acceleration ANy -y Gy A
: . Vibration It (1
514.2 Vibration 2 000) Hy, 1At
516.2 Shock 2, 1=
: (0.98 ~ 980) &
Shock 7F&%: (0.98 ~
980) & =0[: (100 ~ 1
800) mm
MILITARY STANDARD
ENVIRONMENTAL
MIL-STD-810C: TEST METHODS 1% (0~ 100 000) ft A2 N
1981 500.1 Low Pressure A4~ 35T, NaCl 5 % -

(Altitude) Procedure |, Il
509.1 Salt Fog

PR A H I (KOLAS)= SAA 7| 2AdHEY

HAULAC)S| d=AdHE(MRA) M| YL .
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Rorvea Labornatony rdeeneditation Scheme

H KT122=
= - 5{ 2}
s 72y ED nez | BE
MILITARY STANDARD 4= (305 001 ?\lggf)g)(;t
ENVIRONMENTAL TEST DS_E;_ﬁd andl Dust: Airo
_ _ . METHODS locity (0 ~ 29') Mg
MIL-STD-810D 1500 3 ow Pressure Vvelocity 7Sy A2 2] N
1983 : Sand Concentration
(Altitude) Procedure |, Il Max 2.2 g/m3. Dust
509.3 Salt Fog Coécént?ating)n' I\/Igi
510.2 Sand and Dust 10.6 g/m3
e (O ~ 100 000) ft
12 Max 180 C
A& Min -70 C
7*—?— 280 L/h
ENVIRONMENTAL TEST &S5 Max 71 ¢, Max
METHODS AND 95 % R.H.
ENGINEERING GUIDELINES| €4: 35 T, NaCl 5 %
500.3 Low Pressure Acceleratlon
(Altitude) Procedure |, I Sand and Dust: Air
501.3 High temperature Velocity (0 ~ 29) ",
MIL-STD-810E: 502.3 Low temperature Sand Concentration
1989 " 1506.3 Rain (Procedure Il - | Max 2.2 g/m3, Dust AZHZ| N
Drip) Concentration Max
507.3 Humidity 10.6 g/m3
509.3 Salt Fog 7t 5 (0.98 ~ 500)
510.3 Sand and Dust mg
513.4 Acceleration Vibration
514.4 Vibration ZFOb4: (1 ~ 2 000)
516.4 Shock Hz, 7}&5%: (0.98 ~
980) M«
Shock 7t&%: (0.98 ~
980) M4 &=0[: (100 ~ 1
800) mm

A GIFA(KOLAS)E SH A 7| 2AFEHA(LAC)L dSAYHY(MRA) MEI| YL L.
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Rorvea Labornatony rdeeneditation Scheme

A KT122=
) _ 6‘:{7“‘
FHHE 32y A M Q&
1% (0~ 100 000) ft
122 :Max 180 C
& :Min-70 C
2 (140 = 280) U
DEPARTMENT OF S Max €0 ©, Max
DEFENSE TEST METHOD ANA - ™ Nac +
STANDARD FOR i 351)C’c>/'0\la0 5
Em\éllRNOE'EI%Eg‘TAL Sand and Dust: Air
CONSIDERATIONS AND | ¥&locity (0 ~ 29) %,
LABORATORY TESTS Max 2.2 g/m3. Dust
500.4 Low Pressure Cgécént?ation' Max
(Altitude) Procedure |, I 10.6 9/m3
501.4 High temperature Acceleréticg)n A=
~|502.4 Low temperature (0.98 ~ 500) ™
SAOI(L)-(JSEDZ-%E)%F 39.2)4 Rain (Procedure Il - | \ /i) =555 24 (] ~ AR N

507.4 Humidity

509.4 Salt Fog

510.4 Sand and Dust
513.5 Acceleration
514.5 Vibration

516.5 Shock

519.5 Gunfire vibration
Procedure |, Il

520.2 Temperature,
Humidity, Vibration and
Altitude

2 000) Hz, 7t&5:
(0.98 ~ 980) &
Shock 7F&%: (0.98 ~
980) & =0[: (100 ~ 1
800) mm
Gunfire vibration
Procedure |, Il It
2 (1 ~2000) Hz, 7t
£ (0.98 ~ 980) "«
Temperature,
Humidity, Vibration &
E:(-70~150) T &&=
(10~99) % R.H
FIb4: (1 ~ 2 000)
Hz, 745 (0.98 ~
980) "&, Altitude (0 ~
100 000) ft

Fo A Y77 (KOLAS)E SAAE 7|2l dE8Y

HAULAC)S| d=AdHE(MRA) M| YL .
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Rorvea Labornatony rdeeneditation Scheme

A KT122=
- - A}
s 72y A Moy | R
1% (0~ 100 000) ft
122 :Max 180 C
A2 :Min-70 T
Temp. shock : Max
180T, Min-70C
PAASEY (14O/H~ 280) L/m
DEPARTMENT OF 5= Max €0 T, Max
DEFENSE TEST METHOD oA 3T 8 NaCl (5 +
STANDARD FOR =T 1 % -
EN\(/SW\I%EIMNEI(\SITAL Sand and Dust: Air
Velocity (0 ~ 29) s,
CONSIDERATIONS AND Sand Concentration
LABORATORY TESTS
500.5 Low Pressure Max 2.2 g/m3, Dust
.' Concentration Max
(Altitude) Procedure 1|, I 10.6 g/m3
501.5 High Temperature Accelerétign Tt
502.5 Low Temperature (0.98 ~ 500) E/ ’
503.5 Temperature shock |\ osi ) =ra. (31 -
30'6)5 Rain (Procedure Il - | *3 000) Hy Jf&c:
MIL-STD-810G: |2HP - (0.98 ~ 980) ™ N
2008 507.5 Humidity Shock 7122 (0.98 ~ EniP N

509.5 Salt Fog

510.5 Sand and Dust
513.6 Acceleration
514.6 Vibration

516.6 Shock

519.6 Gunfire vibration
Procedure |, |l

520.3 Temperature,
Humidity, Vibration and
Altitude

528 Mechanical Vibrations
of Shipboard Equipment
(Type | - Environmental
vibration)

980) m¢ =0[: (100 ~ 1
800) mm
Gunfire vibration
Procedure |, Il It
%21 (1 ~2000) Hz, 7t
£ (0.98 ~ 980) "«
Temperature,
Humidity, Vibration &
L (-70~150) c&&
(20~95) % R.H
FOr4: (1 ~ 2 000)
Hz, 7F&E: (0.98 ~
980) m&, Altitude (0 ~
100 000) ft
Mechanical Vibrations
of Shipboard
Equipment (Type | -
Environmental
vibration) =0t
(1 ~ 2 000) Hz, 2=t
2 (0.98 ~ 500) ™

Fo A Y77 (KOLAS)E SAAE 7|2l dE8Y

HAULAC)S| d=AdHE(MRA) M| YL .
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Rorvea Labornatony rdeeneditation Scheme

A KT122=
= _ &R+
AAus REL Aee] MNIE | FE
1% (0~ 100 000) ft
122 :Max 180 C
e :Min-70C
Temp. shock : Max
180 C, Min-70C
242 (140 ~ 280)
R L/mi/h
DEPARTMENT OF 5= ' Max 69 T, Max
DEFENSE TEST METHOD oA - 70 1T +
STANDARD FOR 5T 351)Cb/'0\'aC' (5%
EN\(/SW\I%EIMNEI(\SITAL Sand and Dust: Air
Velocity (0 ~ 29) ™%
CONSIDERATIONS AND Sand Concentration
LABORATORY TESTS
Max 2.2 g/m3, Dust
500.6 Low Pressure Concentration Max
(Altitude) Procedure |, Il 10.6 g/m3
501.6 High Temperature Accelerétign Tt
502.6 Low Temperature (0.98 ~ 500) E/ ’
503.6 Temperature shock |\, —si ) A, (31 -
506.6 Rain (Procedure Ill - 2 000) H_'z_ 7}"_,,;_5.
MIL-STD-810G: |Prip) . (0.98 ~ 980) M .

509.6 Salt Fog

510.6 Sand and Dust
513.7 Acceleration
514.7 Vibration

516.7 Shock

519.7 Gunfire vibration
Procedure |, |l

520.4 Temperature,
Humidity, Vibration and
Altitude

528.1 Mechanical
Vibrations of Shipboard
Equipment (Type | -
Environmental vibration)

980) m¢ =0[: (100 ~ 1
800) mm
Gunfire vibration
Procedure |, Il It
%21 (1 ~2000) Hz, 7t
£ (0.98 ~ 980) "«
Temperature,
Humidity, Vibration &
L (-70~150) c&&
(20~95) % R.H
FOr4: (1 ~ 2 000)
Hz, 7F&E: (0.98 ~
980) m&, Altitude (0 ~
100 000) ft
Mechanical Vibrations
of Shipboard
Equipment (Type | -
Environmental
vibration) =0t
(1 ~ 2 000) Hz, 2=t
2 (0.98 ~ 500) ™

Fo A Y77 (KOLAS)E SAAE 7|2l dE8Y

HAULAC)S| d=AdHE(MRA) M| YL .

22/26




Rorvea Labornatony rdeeneditation Scheme

A KT122=
_ _ &R+
S #2g N-EE Mg | R
1% (0~ 100 000) ft
122 :Max 180 C
e :Min-70C
Temp. shock : Max
180 C, Min-70 T
4% (149h 280) L/m
DEPARTMENT OF =i :9|\gag> 6F? |:|C' Max
DEFENSE TEST METHOD oA - 70 1T
STANDARD e A 35153,0/NaC| (5+
(o]
EN\(/SW\I%EIMNEI(\SITAL Sand and Dust: Air
Velocity (0 ~ 29) ™%
CONSIDERATIONS AND Sand Concentration
LABORATORY TESTS Max 2 2 g/m_ Dust
500.6 Low Pressure Coanxcehtrgtioh I\/Lljax
g%l}itqu'e) rI}DrTocedure I, 10.6 g/m
.7 High Temperature .
502.7 Low Temperature Ac(coegeggatl%rwog)f@E.
503.7 Temperature shock |\, oion Zmpa:
506.6 Rain (Procedure Ill - 2 000) H_'z_ 7}_,_5
MIL-STD-810H: |PriP) (0.98 ~ 980) &
: o _ N

509.7 Salt Fog

510.7 Sand and Dust
513.8 Acceleration
514.8 Vibration

516.8 Shock

519.8 Gunfire vibration
Procedure |, |l

520.5 Temperature,
Humidity, Vibration and
Altitude

528.1 Mechanical
Vibrations of Shipboard
Equipment (Type | -
Environmental vibration)

980) m¢ =0[: (100 ~ 1
800) mm
Gunfire vibration
Procedure |, Il It
%21 (1 ~2000) Hz, 7t
£ (0.98 ~ 980) "«
Temperature,
Humidity, Vibration &
E:(-70~150) C, &%
(20 ~ 95) % R.H, =0}
21 (1 ~2000) Hz, 7t
£ (0.98 ~ 980) "4,
Altitude (0 ~ 100
000) ft
Mechanical Vibrations
of Shipboard
Equipment (Type | -
Environmental
vibration) =0t

(1 ~ 2 000) Hz, 2157}
£ (0.98 ~ 500) M4

st ol

47|12 (KOLAS)E IAHA| 7| A dHH

=

A (ILAQ) 4
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Rorvea Labornatony rdeeneditation Scheme

A KT122=
& o o2 g
AAus 72y NEEE MEE | R
1% (0~ 70000) ft,
25 :(-70~150) T
a2 :Max 71T, A2
Environmental Conditions Min -61 C
and Test Procedures for &S& : Max 65 C, Max
Airborne Equipment 95 % R.H.
Section 4 Temperature and| Operational Shocks
Altitude and Crash Safety 4
(Exception) 7t£&5:(0.98 ~ 500)
4.6.3 Overpressure Test mg
RTCA DO-160F: |Section 5 Temperature Vibration 2l FOi4: AN N
2007 Variation (1 ~2000) Hz, =7t -
Section 6 Humidity £ (0.98 ~ 980) M«
Section 7 Operational 242 Max 280 L/mi/h
Shocks and Crash Safety Sand and Dust: Air
Section 8 Vibration Velocity (0 ~ 29) M4,
Section 10 Waterproofness| Sand Concentration
Section 12 Sand and Dust | Max 2.2 g/m3, Dust
Section 14 Salt Fog Concentration Max
10.6 g/m3
g4 :357T, NaCl (5 +
1) %
1% (0~ 70000) ft,
25 :(-70~150) T
a2 :Max 71T, A2
Environmental Conditions Min -61 C
and Test Procedures for S& : Max 65 C, Max
Airborne Equipment 95 % R.H.
Section 4 Temperature and| Operational Shocks
Altitude and Crash Safety 4
(Exception) 7t&5:(0.98 ~ 500)
4.6.3 Overpressure Test mg
RTCA DO-160G: |Section 5 Temperature Vibration 2l FOi4: AN N
2010 Variation (1 ~2000) Hz, =7t -
Section 6 Humidity £ (0.98 ~ 980) M«
Section 7 Operational 242 Max 280 L/mi/h
Shocks and Crash Safety Sand and Dust: Air
Section 8 Vibration Velocity (0 ~ 29) M4,
Section 10 Waterproofness| Sand Concentration
Secrion 12 Sand and Dust | Max 2.2 g/m3, Dust
Section 14 Salt Fog Concentration Max
10.6 g/m3
g4 :357T, NaCl (5 +
1) %

IR M| (KOLAS)E 2H AR BAFHAA(ILAC)S HSAYHY
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Rorvea Labornatony rdeeneditation Scheme

A KT122=
_ _ 5{ 2}
s 7y A Moz | 5
NEBS Requirements: . )
Physical Protection H?Bng(lj”lgPégg)Tger :
5.3.1 Handling Drop Tests .
N : Earthquake Test : (1 ~
Telcordia GR-63- |5.4.1 Earthquake Test LA S AR
CORE Issue3: | Methods Qlfice fipration Test -1 4z N
2006 5.4.2 Office Vibration Test 10) e
Procedure Trans orts tion
5.4.3 Transportation Vibration: (5a~0200)
Vibration - Packaged R v
Equipment Hz, (0.1 ~ 10) "&
NEBS Requirements: . .
Physical Protection H%”gé”lgPégB)Tﬁfﬁ :
5.3.1 Handling Drop Tests S0
_ - Earthquake Test : (1
. Packaged Equipment 50) Hz, (2 ~ 15.7) &
Telcordia GR-63- |5.4.1 Earthquake Test LA LA
CORE Issue4:  |Methods O(‘;f'fez\ég’)rﬂ'or(‘oﬂﬁ- A7) N
2012 5.4.2 Office Vibration Test 10) mf; :
Procedure Transportation
5.4.3 Transportation Vibration: (5 ~200)
Vibration - Packaged R v
Equipment Hz, (0.1 ~ 10) "&
Testing requirements for -
ballast water management Temggrajtége) JE(e:St (
USCG 46 CFR | System (BWMS) Humidity test-55
162.060-30:2012 [€Omponents 90 9% RH._ | A N
' ' - Temperature test Vibrat Ot (2 ~
-Vibration test ' °
2l olm _ 7121 Foba: (1 ~ 35)
SEANATES hussugeeia gy | D Re g |
H2020-1% = =N
122 :Max707TC
255k 1 Max 55 T,
A 234 H 3.23.1 Max 95 % R.H.
6. X D2 AE Vibration 04 (2 ~
MG ARY U (7. 25 AT™ 100) Hz, 7F&&: (7 ~
Al S0l S0 2 (8. 2sAld _ 40) "& DA A N
Sk 2|2 12020 10. HAMY AlA HAZSH: DC 1000V
11, @ AE (0.01 ~ 9 990) MQ
12. A2AIE LHZQF: MAX AC5

PR A H I (KOLAS)= SAA 7| 2AdHEY

HAULAC)S| d=AdHE(MRA) M| YL .
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Rorvea Labornatony rdeeneditation Scheme

A KT122=
Sik= S0 of2 siE
s 72y ED Moz | 5
Dry Heat Test : Max
MEHES 4 22| S2 2let 7| 70 C
= [HHe] Mty L22|A | Damp Heat Test :Max
H|Q| StFAlE 7|& 55 C, Max 95 % R.H.
2. SHFANEH %*% Vibration Frequency :
Bt A2 O2AIA(Dry heat) (2 ~100) Hz,
S AR DA At 2&E A8 (Damp heat) | Acceleration: (7 ~ 40) AR N
A2019-159% Of. ZlsA|&(Vibration) g -
2t AAZSEA| ™ (Insulation | Insulation Resistance :
resistance) DC 1000V, (0.01~9
7t LA LAI> (High 990) MR
voltage) High Voltage : MAX
Et. Z|=A|E(Cold) AC5000V
Cold Test : Min -25 C
J
[

g2 9l

4717 (KOLAS)E A A 7|2l

HEHA(ILAC) S
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