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20174 110 &8 22 ME Ao[2t o F
- IBISE =7} 20144 128 2Eer E0Mo| 2™ o|=2| 2210 AZFEAZE 2= 1099 &
ol A 2019 7HX| o4 "t 9.6% L& A2 Ht

- AZ REMANM 22|21 A|Ee] H|FO0| oF&l 2~3%0l =}5HX| 2t W2 MZEMo| ZAEZ
(Costco) EF (Target), ®O0IE(Wall-Mart) S 7| &29| 2= zlol LUK} A ZREUAOIM o A
=22 o elFAlste end, 2 (Google), otolE(Amazon)2 HMN 2 HZH| AIPAAS =
A XS =ol
© odo

RIEENENEETES

- o
- QlCiAH OlEoll = MM F-FLhEe| MME &HelS 2|5 87X Hst Qx| 4« MKl
T Ebd QICIAHOIEIZE F2 ASED US

(D Al )

- OnVu (BASF) : AtSH™ QA OlE{= uvEd &= HN=E=o{ olmf Photosensitive
Chemical2 ZFEMZS Mo{, MY2E o|aof &5 H S2{Al.

— Check Point 1 (Vitsab) : labeltf &0l /= T2 Enzyme reactiondl| L2 pHE HslZ A

Hot &, =EY wat B > ESA - w2 - HMoD WakE

— Topcryo (Cryolog) : O] TTIl= =7| =ZFMZ JHX|= nutritive medium (1€ &™ glucose)}
Lactic acid bacteria 2 BH=0{%&!. 0| Lactic acid bacteriaZt 412 Uol U= 2tE|2|otet
OREIX| 2 250 uf2l wEA =2 =24 SAlsta ojuf MZo| Moz

=T —

T
-

t H
_I_TKPRFC*EE t&3to] MZo| ZsiX|l= §=E 7HX|2 Eeket

E 14 MYHSIY IC|AH 0|H 2| 4E3t AE A=A

Principle Company Market sector TemE)DCr)ange Time range
Medical/Cold Chain
Management/Food
Products
Vilerahe Cryolog 2.3 4, 8, 12 min 12~50 hrs

(France) max 64~292 hrs




Food or
pharmaceutical _
Products 18 4days
VITSAB :
Enzyme (Sweden)
2 10 days
Biologics, -5/-1/0 30mins or more
pharmaceuticals/Fo
od Products
T i - 9/17/22/25 <2hrs
Polymerizatio eré]grgme
4 (US) 25 14days
40/45 immediate
0~ 4 4 ~ 14days
Photosensitiv BASF
e Chemical @ (Germany)
5 5 ~ 7days
@ 7N =k

T 24P TTL SiBo| A dF
(9F 3*3em?) ElAHES 0oiE HE 25

a8 21 7|E 2EAZe

A7 2%
DL EE

2IC|H OB 2] AtEH

— MonitorMark (3M) : HZALRIX|E MHESOZAM DL EEIS A|ZeH HMo| XMyjoHo| Xt=
2L olMo| 5H s=2H =
- Timestrip (Timestrip) : A|MARXE FELZA ZUHEZS Al&tar Mol Mol cf
Thotst

—
Z2Yr s2& Y



¥ 15 MonitorMark2} Timestripel £4

s MonitorMark (3M) Timestrip (Timestrip UK)
AlE ohEo| 20[7] 2 37| AlZ clZo| 20|7] 2 37|
37|: 20cm?(2X10) 37[: 8cm?(2X4)
A 2.3mm S 3.5mm
37|

—-20E ~ - 14E(8A|ZD

20 ~ —15% (2¥) 72 ~ 0=(8AIZH

A} -

0% ~ 5=(8A1ZH)

2 AlZH 7% ~ 10E (1~14Y
T T 255 ~ 30E(12)
AW AN BUAME BHX S
sS4z sl 2 1= E=4S o
ZUNE
o{F
2|
RS o
moj 71 1,8158/5007H (3630%/7H)2l 1t 528%2/1007H (5280%/7H)2| 17}
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Lifelines Freshness | , .. .. ME 0= DEXES 2E7| ¢
Lifelines  Technology | _ o ~are - _
o 1= | Monitor® , , ot NEX Zetst dhtgof ofst
I EXE Inc., Morris Plains,
2E7F ol&Ho|2l= felE o
NJ, USA o
Fresh—Check TTls S
O X|AIZHAHH B 2
[2zfel &AHe AMMHE Z2287(]
T 18 = MM HujlZE Tz S5&9 e
= £ ERHS 2tEl digdo| Al
Byl fHE HH ST
(insulating container)
e =2 |2001.08.24 2001-254123 S COLD INSULATING CONTAINER FOR
DOOR-TO-DOOR DELIVERY
SERVICE
HAZT|
el =2 |2007.09.28 | 2007-253861 S5 (insulating container)
COLD INSULATING CONTAINER
CHE B 7|
(insulating container)
2l 2 |2008.09.29 2008-250941 =271 9
THERMALLY INSULATING
CONTAINER
Coldchain packaging
ol = |2009.07.24 12508803 =5
° (Y= SEAMA 7| =)
Method for packaging a pack
commodity, and package for a pack
ol = |2014.12.03 14558830 s= commodity
(WALE 9 WALZS 9|5 07| X| 2
ol 7| Hst7| ¢t ghH)
Cold—chain logistics transportation
201310642600 . cold insulation box
= 2013.12.03 =i
&= 3 (Cold-#| @l ZXR|AEIA £& HiH
choduta)
Cold-chain transportation cold
= = |2016.12.23 201611305106' = insulation bag
(Cold-A QS HHHATIY)
. 201510533538 - Cold storage packaging bag
& T |2015.08.27 3 =7} (WD 7[R u)




[elC|#H0lE ]

5to4

- elciFolE 7|& B 2ue| FeIvle S5t X ESH, EAISE, MRE0lE TES
TAFS 3}, 0|2 857, U= 12074, SE 337, PCT 65210] Zolgiiond, M| Seel
33%7F A=olM E2slof Ao| J1 e S FES 5l Y= HO= LiEIYD, 0|20
23%, k= 18%, PCT 17%, 78 9% == &Iz S

— olCiHolE 7|&0l thEt AEY EUHES 1970W0h Sl AIXHE|o] 2000 EuHEE
MAM3| Zotstol S3ubol Jba e 59 52 5t1 Ys Ho= HHolsgle

(6%) =22 O|FX|
OFE 4774(13%)

- QC|AOlE 2l X ZE=H SoM 2 2H 7|z S/ES0| JtE ZUSt Aoz LERon,

CO2, &, M, pH elCiFlolg £0=2 TS0 BLAS

- MM Bl =R/ 2ote| 29, WEAL xFESE ST YFIL M st o Fofl AL
o, 07 % RES SHUCE MU HujER/ 2ok ZE2IE Mdste o0 ¥ 14 2 Z3

S| CCLC (Cold chain logistics committee)
F 2! ISO/TC122/WG16(2 =22 Z 2o =

0
ofe| EE=pAtol MEst U=

T =4 xE 0|8
GB/T 28577 Classification & basic specification for cold chain logistics
GB/T 28843 Management requirement for tracdability
GB/T 28842 Operation specification for drug cold chain logistics
GB/T 30335 Service specification of drug logistic
Sz A ,;A A2 ) o ) ) ) )
<%”'bfl‘n%ﬂ&’3 Requirements and ability evaluation indicator of cold chain
Z ok 588 I ETEAR . for lodisti i .
y E services for logistics enterprise
- (A AREREfE | General specification of cold—chain insulated containers of
ST o @4 drug
Requirements of perishable food stuff refrigerated
WB/T1046

transportation by motor vehicle

(B ORI wEIR AR
SZE) 1ThR
(PBENBERER
ARE) 1745
R MUl AR | Vocational criteria for cold chain logistics proctitioners

Service specification for catering cold chain logistics

Technical specifications of refrigerated van selection
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BUlLZFR) 1748

(ABL AR

ERE) 1THR

Operation specification for meat and poultry cold chain
temperature control

ATP(Agreement on the International Carriage of Perishable Foodstuffs and on the

S8 | special equipment to be used for such carriage) (FEjMdSA44E o 2AHSER
EX™7|7|of st @™)ol|l 2|5t A=
ASTM D3103 Evaluating thermal insulated package
2R ISTA 7E Standard 7E
IATA Perishable cargo regulations
ISO 22000 Food safety management system
IR0l EEXTEES Ho| M, 84 ADEXXFFOF UMt 20 SO/TC122
Packaging(Z2%&) #ZFO0| CIF0{X|X Ao, AlFES| oHMo|Lt HENZ, SHE2M, 4XHMAH
Hate| ICT 5% a0l 2Halo| S7tstal o], & ST T ZEANLE AlFHdHO| B

2T oA & EI|2ote| 2, d5/4E ZHolH K =& AHo|He| Vs EES E5t
1 flen, ASTME| Al Eidlf =&/ ZoF &8 2 E7| AldE7t EFE2 & 129 ¢35

=25 F=0 x=E 0|8
Standard test method for determining compressive
ASTM D 642 resistance of shipping containers, components, and
unitloads
ASTM D 880 Standlard test method for impact testing for shipping
containers and systems
ASTM D 999 Standlard test methods for vibration testing of shipping
containers
Standard test methods for programmable horizontal impact test for
ASTM ASTM D 4003 shipping container and systems
ASTM D 4577 Standlard test method for compression resistance of a
container under constant load
Standard test method for random vibration testing of shipping
ASTM D 4728 containers
ASTM D 4991 Standlard test methods for leakage test of empty rigid
containers by vacuum method
ASTM D 5276 Standard test methods for drop test of loaded containers
by free fall

- Ol MM REstds Mast ZeAMdE Fdlsh| fl5l] & &2 wWilst= =FEHAFst
S Aol w2t JHetEl S AIEHT SESES TEholo] 2Ee REAIEE MEEe =
M, FESEESIE0| it oM 25 2ASH T(ISTA Certification)g =I5t 285t UAS



ISTATEST REPORT PROCESSING

Test Laboratory

Conducts an ISTA Procedure
or Project.

Test Laboratory

Test Laboratory

ISTA Headquarters

All samples tested, including
all replicate tests if
must meet the

Shipper IS an ISTA
Member:

ISTA Headquarters

Certifies the packaged-
product; assigns a database
reference number to the
report form; retains a copy of
the report form and
certification details on file.

criteria from the Product
Damage Tolerance and
Package Degradation
Allowance Block to report the
test results as a pass. If any
sample fails any of the test
methods then the test is
considered a failed test.

The results of the test (pass
or fall) are submitted to
ISTA Headquarters using an
accepted Test Report Form
(available in Word format at
wwwista.org).

Examines the report to
ensure that the test was
conducted in accordance
with the test procedure and
for completeness. Upon
acceptance of the report,
ISTA processes the report by
performing the appropriate
action.

Shipper is NOT an ISTA

ISTA Headquarters

Assigns a database reference
number to the report form;
retains a copy of the report
form on file for a minimum
amount of time.

ISTA Headquarters

Retains a copy of the report
form on file for a minimum
amount of time.

Shipper is NOT an ISTA
Member:

1STA Headquarters
Retains a copy of the report

form on file for a minimum
amount of time.

st

Receives a Certification
Notice.

| May use the ISTA®Transit
Tested Centification Mark on

| the packaged-product
according to the license

| agreement and ISTA policy.

May NOT use the ISTA®
TransitTested Certification
Mark on the packaged-
product.

No correspondence s
received from ISTA.

Receives no correspondence.

May NOT use the ISTA®
Transit Tested Certification
Mark on & failed packaged-
product.

Recelves no correspondence.

Test Laboratory

Test Laboratory

Test Laboratory

Test Laboratory

Receives a copy of the
Certification Notice.

Receives an Acknowledge-
ment of Testing from ISTA.

Recelves no correspondence.

Receives no correspondence.

a8 22 ISTA Certification & X}
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AzA

Monitoring & Control
in Office

&

Gain Trust

Keep Watch
by Client v : by Customer
Daily Close &
NFC Tag & 4R
Send Data \ ,/ Report
On Road Phone Switch & 51} 5 ;|-_=-,
Send Data

send Data

; DA ICT I SRERDI U0 § D A4 4459 SRERIA 20
- LaE G — n
eHERA B ¢ A% ) 0 g DB 24 87) 2717 g ? 'I'_—Fﬁ —}- ] -
e t e
a2 26 =& &7 A
agl 27 /\l)&-lE
(RTS, Returnable Transport System) _ o
(Cold Chain Logistics)
O 28X dd|XLde /et F3H/dHX| 128 27X 2587
- AMMALE 3 HO|29|tES| XM2RE ¥ EFasSAS STAIZ|7| /et FolAl E ZHo| 7HE
- AHSIERD CIEATE AMEEE 7] 7D MsEIF wH Jfgr
O HAAA 7|8k Z&si2o| oiEes AlElE Mulx
- MAtatAel o 2o e 2 R /72t Fote| S71ol th3s5t0] & =F oA
0| ZZEE 0o uiSE Wrix| stEel mteg EAssH| fish Algu g e
- 2| ol Hido RESRIHS =MD, SRIAR (RS, Usl, A 5)2 =
- U AMHol Mottt AU S MAIStD, AISMU|A REHIS JHE
o Agent . T Teminal . A Temff;al . . Tormeal -
— }52‘3 8 L e . et -._'.T."!"::“" e —— Customer A
BEER. 00000 assensoesssomsesessnssssensmss
Programs -
o = sta E!’E%% QS AMH|A 228 ?W
e _. e [ 2 SR
Headquarterf = Damage (Sales 5 / Damage 5)

Shupper ! ‘ro.nnq
Supplier Carrie
Labaratory e
|

Safe
Transit
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KCL - CCLC
For collaboration in the field of temperature controlled

logistics research and standardization

f -
Memorandum of Q i

Understanding T AENEFEBRG

This Memorgndum of Understanding (hereinafter referred to as “MOU™) is
made and entered into by and between the Korea Conformity Laboratories
(hereinafier referred to as *RCL7) and Cold Chain Logistics Commitiee of
China Federation of Logistics and Purchasing (hereinafter
“CCLC).

Aticle 1 (Purpose) This Agreement i to make a contribution for mutual benefi and
development of the Partes in connection with testing, certification and research in
the field of transport packaging & logistics based on the professional knowledge and
technical skills accumulated by KCL and CCLC

Article 2 (Basic Principles) The Parties shall comply with all the regulations and
rules of the Parties in catrying out mutual cooperation hereunder and maintain
cooperative relationship besed on mutual benefit.

Article 3 (Areas of Cooperation) The Parties agree to-make mutual cooperation
regarding the followings in good faith

I, KCL o CCLC Activities for Temperature Controlled Supply Chain'  and
Cold Chain Logistics Industry’

KCL on CCLC Activities for reginal and internations! standardization of
‘remperature cantrolled supply chain' and ‘cold ehain logisties technologies
and management’

3. Improvement of elfectiveness of co-planting and develaping Seminars,
forums and conferenices in the field of “emperature controlled supply chain'
and 'cold chain logistics technologjes and management’

Article 4 (Expenses) The costs and expense: forming the obligations and
cooperation as st forth in the foregoing hereof shall be bome by the
Parties, and the rate of them 1o be bome by the Parties shall be determiined by
prior consultation of the Parties.

CERTIFIED TESTING
LABORATORY

f lticia

ivision2

X AA
b= o RS 20k M

»
i
5
[

Yo O
O

ficalini wnd feseirch Uar |iensstionsl sramspert
porkaging & foglises
Memonaduns &

Undertaniling

Tosr Semsgmhen of Puimriapsioy fiarosadies seluissd &
iain by and e th Bt Sofumiry LSamitins detelsaftan sshned o

N R0 wd dntermetiomal Bats Prasesd bancirive (evwinedter refacrd fo de "{IRC)

| Py

| R ——

it 0 i of Sagusitial
i L regeention. s Ti50 st g JaguuTany 4l pamiaging |AdSITRY
L K3 pamicyenien 1 the Iemsieal dafe ol dewsciicion’ s kdeents lessnm
T e ——

1. 198 mrtcbinsi of BEL puckiging s

5. imprommmn o stferiivess of srphimmivg s deiaping vembis s e e
it Pl o Logiotian, e ey el £58 i uif L2 ppniom

ISTA

This recognizes that the company listed below is a Certified Testing
Laboratory member of the International Safe Transit Association (ISTA).

Member ID: 2166 Valid through: January 1, 2020

Location: Korea

Korea Conformity Laboratories

U@J&- F

Eric Hiser
ISTA Vice President - Technical

AJ. Gruber &
ISTA President

a8 30 ISTA 474!
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PU 45kg/ m’ 0.026 W/m.k

XPS #/ 30kg/m’ 0.03 W/m.k
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B Test /2

IRSIES;
HO|E|l &f0] #+=E 7}& Capet et Mol Cap 27X Type A|ZHE A =

-d=ssE Hes AAlIStodol St HEF st ds =25 2457 o of
He2z JdZof| et M55 M2 HTS529 2 xe & A0 WES
OZ AYEEZ AA

- 45 SRS S ME2 2EHs F0|E HE5H| s SH2E St chd)
7|X|= EPSHAR} ofo|AT S M ZF

B 2R 2E 3 AMEH x=A
¥ 64 2% Holg
Elapsed Time Low Tolerance Heat Profile High Tolerance
(h) (c) (c) (c)
0 25.1 28.1 31.1
1 26.0 29.0 32.0
2 26.8 29.8 32.8
3 27.3 30.3 33.3
4 27.4 30.4 33.4
5 26.9 29.9 32.9
6 26.2 29.2 32.2
7 25.4 28.4 31.4
8 24.8 27.8 30.8
9 24.2 27.2 30.2
10 23.7 26.7 29.7
— ISTA 2019 Procedure 7E2| Heat Temperature Profiledl Z=35t01 10A|ZF MY 7=

2E2 Mg8§

- 25 7 AlZE 1042
-YHE 25 (0~ 10) C
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[Load 0.00 ¢ 500.00 kgf] vs [Stroke 0.00 / 30.00 mm] General : BFE S AIE ‘
S0l ————T——T7 T T T T T ‘
! ) |

L | | | | | |
| sn e e R b ‘ L
|

FA0B0: fimmmni— — g — i = (el R S I_ ————————

350.00 —-—-}—-—-E————i————}———-|—- / 7Hh§ EHH-H i:gl.ﬁ.” |

00080 P i e o — — e —— —  — PR/, . PTG | P |
| | | | | | |
A I i ) i )

280.00 == — -l - = s e == o o iadiac Eaniaianst: inaistier ¥ oot ik ooy Fi____‘

| | | | R
OGN e e s T =T e e — - —

| | —T |

[ 1 4 [l [ [l

A 17 e it g A S o

150.00 |— | 1 | I i [ I i ‘
[ - ' i ' i i
| | | | | |
100.00 [— - — 7 — T e i S St s s e e

/1 | I |
| 54.00 —--,‘r--,.:'— --------- (o et el e S il —‘l
/ ' '
a.an | | | | | |

‘ 0.00 3.00 6.00 5.00 12.00 15.00 18.00 21.00 24,00 27,00 30,00

[ = 25 @ M3 #3 ]
Data S& ot ZI0HE

SXIAlIZE AESEL ot=E He| Hel Al2E

NO. && Lot. ( HH-Time ) ( Speed 1) ( Load ) (Stroke) (Time)
1 0 0.00 12.00 208.03 20.81 104.40
2 0 0.00 12.00 326.03 21.23 106.49
Average 0.00 12.00 267.03 21.02 105.45
Unit Sec mm/min kgf mm sec
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At (Specification)

o Fiihlertyp Feuchte- und N
shei 0 %
uigkeit chie

0...

Genauigkeit Temperatur

emperatur
emperatur
ety
I 1 min - 24h (wéh\bn}l
16.000 Messwerte

+70 °C (-4...158 °F)
70 °C (-40...158 °F)
2 x CR 2032 Lithium

Operating temperature
Storage temperature

e s
(15 min. measuring rate, +25°C /
P20

1 min - 24h (freely selectable)
16.000 readings

SN2 Yo 23 87| Z
- eu) ZFES 9I5101 EPS = 5}

- Z22 B9 3 kg AZ =5 AlAtg
- ZA2T ofo| A 4742
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4-2-2) & =& stdHoly ZHHEZ
O HEYE =2z
- 2o|Lizle e & oY & FSAU4E REslEo Y™l dES n|x= AEYEH 258 ™5t
7| 2laf, Bl 2&Fcte2 ALESE= 1 ton , 14 ton ES MAYE L Fel 25 Y520,
HE7| 3 SIEVIE EHGINS
- EMst HolHE 7|Z2HH O, 2N 2L Helst¥en, s &% 82 1t &5
X 83 HHuf M HF 2= EX Mol &57
Q7] 2%10) 14 ton truck 1 ton truck
HA 7|2+ FAXN2E AHi2E ZN2E S FX2E i
(OCmm) (OCmax) (OCmin) (OCmax) (OCmin) (OCmax)
1F X} 0.3 17.2 -4.3 26.9 -1.4 26.5
X T —
2457 2F Rt 4.3 20.3 1.9 32.5 3.1 27 1
(48) KESPN | 3.9 22.6 -2.1 34.7 2.7 29.3
43X} 41 28.2 2.8 36.9 6.9 30.7
53 At 8.3 22.5 4.5 37.6 4.4 29
13Xt 20.0 36.1 17.9 48.5 18.1 42.5
_ 2F X} 19.3 32.5 18.0 42.3 19.1 40.5
SHE 7| .
(78) 3T At 21.2 35.0 19.9 46.3 21 39.5
4= Rt 23.7 33.4 23.7 43.6 23.9 41 1
53X} 24.0 30.8 24.6 43 1 24 39.3
— S Huf M R S 2% oLt 7|AH HolEe H|E &5104, 27| 2E2te| Xo|
£ ghelsta X} &t
- HlW Z3f Bl MXE e 2= 27 25 Hl& =4 SH == d80| e, X 2L
o A%, |2 ECH I EHE= 20| US
¥ 84 EHdll MAE LHE 22 27| 2x2l9 H|uW
14 ton truck 1 ton truck
AHE WA 025 & | HA HNSE & | HF HIDSE &} | HFA FHXNL2E A}
(Aocmax) (A leﬂ) (A Cmax) (A len)
87| (4R8) 8.7 -3.0 4.8 -1.2
stA7| (7H) 8.5 -0.5 5.4 -0.3
- HET|e] A, 14 ton truck MAME WEREE= 7|22t 20 14 € (F12%), 2K -7
T FHAMRE) 2% Ao|7F EHEHUS (% 21, 28 32)
— ESH 1 ton truck EAet HE 2T = 7|25t Ff 11 ¢ (FH12e5), =& -2 ¢ (FA2
E) 2% Xo|7F EHEHAYS (E 21, 28 33)
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10) 718 (M
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Temperature (°C)

Temperature (°C)

StEZ[e] 2%, 14 ton truck MM HWE2EZ= 27|22t =of 13 €T (H1I=2
£), #M -2 C (FHAM2E) 2% Ao|7F FEHEAZ (F 21, I8 34)
ESH, 1 ton truck M WE2EE 2722 2ct 2t 11 € (FH122%), =A -1
T FHM2E) 2% xo|7t S} (F 21, I8 35)
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g v
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Day inlJ uly —&— Outside Temperatrue (Max)
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—&— 14 ton truck container (Min)
8 140 stEZ] 1 ton truck®t 27| 2= W (20194 74)
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‘15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 23 45 6 7 8 910111213 14151617 18 19 20 21 22 23 24 2526 27 28 29 30 31
Day in July —&— Outside Temperatrue (Max)
—&— Qutside Temperatrue (Min)
—&— 1 ton truck container (Max)
—&— ] ton truck container (Min)
8 141 StE7| 1 ton trucktt 2[7| 2% Hlu (20194 7¥)
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o stE 7 34 E2 st MM FHIe S8 dojLis A2 mokElnd,
Nutsto] 572 T2 Bl 2F, £4 522 olft 7oz fet
1800 110
T Number or Shock (ea)
1600 b= 1597 ca —®— Accumulation of frequency (%)
_ -1 100 —~
|- o
1400 oo 100% S
5 o 3
O 1200 = =
3 o :
Q 92% =1 90 g
2 1000 |- R
70! G4
G~ o
o o o
o 800 |- 85% S
) —S8 =
'g =
po—
E 600 |- g
448 ca 5
Q
400 =
- 70 <
200 = 166 ea
66%
65 ea 81 ea
|—|39 ca 14 ea
0 60
1~49 5.0~9.9 10.0~14.9 15.0~19.9 20.0~24.9 25.0~29.9 30.0~35.0
Acceleration (G)
I8 151 5 RE2F YR 5AY, vz
@ Y5t
- wetd =R5FSH & Yol 78 ==l 7 ¥ wsEZo uf2t Z@EHE = U
Bl oSS S8 I RE =FForE ASet 21, & 29¥ el B AX AL &
453|2| Ustyt EHE (Ed 532 Yot 54 £3)
- 5= Yot £ol ¥ Yot HZe| HElE ci2 E 249 28
I 86 wed =FFoH Yot 5 Aot
Drop Drop Drop Drop Drop
No. height | Drop type | No. height | Drop type | No. height | Drop type | No. height | Drop type | No. | height | Drop type
(mm) (mm) (mm) (mm) (mm)
1 51 Toss Up 30 76.6 Toss Up 59 119.3 Free Fall 88 178.9 Toss Up | 117 | 387.2 Free Fall
2 51 Toss Up 31 76.6 Toss Up 60 124 Free Fall 89 182.6 Free Fall | 118 | 392.7 Free Fall
3 53 Toss Up 32 76.6 Toss Up 61 1271 Toss Up 90 1884 | Free Fall | 119 | 403.9 Free Fall
4 54 1 Toss Up &3 79.1 Toss Up 62 128.7 Free Fall 91 192.2 Free Fall | 120 | 403.9 Free Fall
5 54.3 Toss Up 34 82.9 Free Fall 63 1335 Toss Up 92 202.5 Free Fall | 121 429.6 Free Fall
6 55.1 Free Fall 85) 84.1 Toss Up 64 133.6 Toss Up 93 2121 Toss Up | 122 | 4413 Free Fall
7 56.1 Free Fall 36 85.4 Toss Up 65 1351 Free Fall 94 214.2 Free Fall | 123 | 459.1 Free Fall
8 56.1 Free Fall 37 894 Toss Up 66 136.7 Free Fall 95 216.2 Toss Up | 124 | 4958 Free Fall
9 56.1 Free Fall 38 92 Toss Up 67 137.7 Toss Up 96 218.3 Toss Up | 125 | 505.2 Free Fall
10 57.2 Toss Up 39 92 Toss Up 68 1384 Toss Up 97 224.6 Toss Up | 126 | 505.2 | Free Fall
11 57.2 Free Fall 40 94.7 Toss Up 69 1384 Free Fall 98 233 Free Fall | 127 | 505.2 Toss Up
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12 58.3 Free Fall 41 96.1 Toss Up 70 140 Toss Up 99 235.2 Toss Up | 128 | 514.7 | Free Fall
13 58.3 Toss Up 42 97.2 Toss Up 71 145.1 Toss Up 100 237.3 Free Fall | 129 | 543.7 Free Fall
14 59.3 Toss Up 43 97.5 Free Fall 72 1451 Toss Up 101 246 Free Fall | 130 556.9 Free Fall
15 59.8 Free Fall 44 100.3 Toss Up 73 1451 Free Fall 102 248.2 Free Fall | 131 560.2 Free Fall
16 62.6 Free Fall 45 102.2 Free Fall 74 1451 Free Fall | 103 2504 | Free Fall | 132 | 580.2 | Free Fall
17 62.6 Tossed Up | 46 104.5 Free Fall 75 150.2 Free Fall | 104 2549 | Free Fall | 1383 | 5904 | Free Fall
18 63.7 Free Fall 47 106 Toss Up 76 150.2 Free Fall | 105 | 301.6 | Free Fall | 134 | 607.5 Free Fall
19 67.1 Toss Up 48 106 Toss Up 77 150.2 Toss Up 106 304 Free Fall | 135 | 649.7 Free Fall
20 67.1 Toss Up 49 107.4 Free Fall 78 151.9 Free Fall 107 304 Free Fall | 136 | 674.9 Free Fall
21 69.4 Toss Up 50 108.6 Free Fall 79 155.4 Free Fall 108 316.3 Free Fall | 137 678.6 Free Fall
22 69.4 Toss Up 51 108.9 Toss Up 80 1571 Toss Up 109 318.8 Free Fall | 138 708 Free Fall
23 69.4 Free Fall 52 108.9 Free Fall 81 158.9 Toss Up 110 328.9 Free Fall | 139 719.3 Free Fall
24 70.6 Toss Up 53 110.3 Toss Up 82 158.9 Toss Up 111 360.1 Free Fall | 140 | 776.7 Free Fall
2b 71.8 Toss Up 54 111.8 Free Fall 83 162.4 Toss Up 112 362.8 Free Fall | 141 796.3 Toss Up
26 71.8 Toss Up 55 111.8 Toss Up 84 164.2 Free Fall 113 362.8 Free Fall | 142 | 844.5 Free Fall
27 73 Toss Up 56 114.8 Toss Up 85 167.8 Free Fall 114 378.9 Toss Up | 143 | 988.5 Free Fall
28 74.2 Free Fall 57 114.8 Toss Up 86 167.8 Free Fall 115 381.7 Free Fall | 144 | 1037.5 Free Fall
29 76.4 Free Fall 58 117.8 Toss Up 87 178.9 Free Fall 116 384.4 Free Fall | 145 | 2998.5 | Free Fall
- 13| Bt 7S =2 Rt = 18, FCf 18H Y5t 40| SH=HU2H, [
5t =0|= 2998.5 mm, # & Y5t =0l= 51 mmE EYE. ESH Hste| HEfE v|wstH XF
stel 2f=dof ot 2 sAto| of 3:29| HEE FHE
- CtZ T8 372 S & 14559 Yot 54 Al EHE HYst=0l ¥ U5t 0|8 =5 LEHY
2ACt 200 mm O|ste| Yot =0[= 63%= SE U220, 200mm 0|42 H5t =0|= 37%2
HE2 SP=QUct ™A st =09 FX Bl 96% O|A2 760 mm (ISTA 1A 7|&) 0|0l A
LIEHt Ao 2 ootz d S
100 110
9] ea ] Number or drop (ea)
90 = —&— Accumulation of frequency (%)
-1 100
80 - ;:Qj
_— 10 eyl
\E"Ex -1 50 %
§ 60 = 51_?
=
95 50 = —s0
5 &
-E 40 = =
2‘ 5 b -1 70 %’
3
5= / 16ca 16ea o =%
63% 1lea
10 = B ~
Sea Sea
. o I M
0~200 200-~310 310-460 460-~610 610~760 760 -~2000 2000~
Drop height (mm)
% 152 A% Re=F g Fst Yot =0|, gl
85 257 #Hu0lE 24
® AYE 2=
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PCM
+— EPS & X}

T

A FXIA|ZE
- [ 2k 7X s, AMlZE 0~10T, 8A|ZF o] &t
- A2 : 53 o4
- A" =7 1 ISTA 7E condition
NO. Temperature =
Elaspsed Low Heat High ik N l,.f/_\'\.
Time Tolerance Profile Tolerance a2 "'-\ i N ‘\
) f -’
h s T C 0 e ., A W 7
0 25.1 28.1 31.1 —— 'y ..\\,M; RS . % Ny S
1 26.0 29.0 32.0 et P e e M | P
. i ! Y | n
2 26.8 29.8 32.8 204 " / L ;
3 27.3 30.3 33.3 21 \ v \\ X
4 27.4 30.4 33.4 i \\{; LJ )
5 26.9 29.9 32.9
6 26.2 29.2 32.2 w -
7 25.4 28.4 31.4 " “’ M L " el 58
8 24.8 27.8 30.8 Time 1
9 24.2 27.2 30.2 _
10 23.7 26.7 20.7 12 156 STA 7E Temperature profile
@ EA Ms
- S X 8A|ZF O]
- A2 1 53 ol
- A"E=EA 10T Ol 2RI HE E2, M B AMEHEZE 9lS)
- Al e 1) 0~10C Mol =10, 8A|ZF FX| 2HE (KS C IEC 60062-2-140 =g
2) 0C (°t™sh — 10T7HX| & (Speed 1T/min)
MoESE THAl AR AIZE V1 2 87 WR 2R VI
® st
- FE ez o 2 #HY gls
- AR : 55| oAt
- AME=x=ZA : ASTM D 4169 Standard practice for performance testing of shipping
containers and systems
Schedule — Manual Handling, Assurance level Il Z|&
- Alget - ZEO| kR E SHES X[™ T Yt =oldM KR Yt
* 90

Drop Height (mm)

Shipping Weight (kg)

Assuracne Level

0~ 9.1 610 381 229
9.1 ~ 18.1 533 330 203
181 ~ 27.2 457 305 178
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27.2 ~ 36.3 381 254 1562
36.3 ~ 45.4 305 229 127
45.4 ~ 90.7 254 178 102
©® Aot

- 2% o B¢ ¥ WY §S

=721 : ASTM D 4169 Standard practice for performance testing of shipping
containers and systems
Schedule — Ware house Staking, Assurance level Il 7|&
(Safe Factor 4.5)

H—h
L = MX.F X F
- L Computed load (Ibf or N)
- M : mass of one shipping unit or individual container (Ib or kg)
- J 9.8 N/kg
- H @ maximum height of stack in stroage or transit vehicle (in or m)
- h : height of shipping unit or individual container (in or m)
- F . a factor to account for the combined effect of the individual factors
® =s
- SE oY o ¥ HY 1S

— =< —
:

Z=21 : ASTM D 4169 Standard practice for performance testing of shipping
containers and systems
Schedule — Vehicle Vibration Truck Medium level 7|&

Frequency (Hz) | PSD Level (g2/Hz) Profile
Medium Level
1 0.00072
3 0.018 01
4 0.018
6 0.00072 e 7/
12 0.00072 0.001 o
16 0.0036
25 0.0036 "1 ! A
30 0.00072 — i \\'
40 0.0036
80 0.0036 oo 2 1 + =
100 0.00036 —— High Lewel Medium Livel  —— Low Lavel
200 0.000018
Overall Grms 0.54

- 122




- 123 -

o
ol B T g T g
I L LLl Ll <t N -
O T L B AL B S C o mm = _ N
U B G e S R s = Ha o o I
N Pl o= ™= T e oo 2 A o HO H0
o wn wn wn K
E =2 2| =<2 o <7 <
X
®
e o o
m._ﬁ_ ] =) 3 3 3 3 |
z — — ~— — ~—
il
— 00 100 100
= IS < - - -
a o — N H ! i 5
! K N0 o - olo - olo = olo |
1o Lok 3 ° N T Twm | Mo
5 o © -
X0 < < < <4
© E} E} El
H H| © N e ! ¥ g
W 2K =) o S T A O I _
B o) 1ok 3 ° n T Te | M
0o 20 < 44 4 4
© E] E] E]
3 - -
<0 <0 = ojo
0 h s _ K ;
gl 5 | = | = |mEmmlwg by =
s | M2
o o N N Ao | W W | D 3 =
a = < < _Iu__l 100 = o0 =80 K <V )
<0 ! < < T B B g o E
o N Q oo e
oF
|_|._|._ | |
Ui R B R oy
ol < o = r | &o1r| w oo w0
\w — ol X0 M < o) © ~ o W o
8 E— iz .
0 K MO =T -
) = — X0 — X0 ST
MR OF R v o ~ ~ o | o
A o HE "= "u o ls =
gl K W
N LT oo oF o
K0 A | [0}
o pY ik KO N M_o &l 20 H
H 4 E) ol o -




C <2 = (=}
® 2L 7K 8=, FXIAIZ
- A"l =2 : ISTA 7E condition (0~ 10 hour)
— v C < = ~ N
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¥ 96 87| 7= MA #HES St 4k Sl Z1
Zz& 27| () z28 87| ()
=
AlE EHoj 7h =t AlE Ehoj 7H et
1.0692MPa 1.0013MPa 3.4923MPa 3.2104MPa
Max. Stress EPS
- (-6.35%) - (-8.07%)

kHl

Max. Stress
TE U5 Hs)
EPS EPO
Al JHes 7] () 1.0013MPa 0.58556MPa (-41.52%)
A g 271 (o
_(; ) 1.0441MPa 0.54301MPa (-47.99%)
olc|AHole =st
M e 7] (L) 3.2104MPa 1.9515MPa (-89.21%)
A e 87] ()
S 2.9962MPa 1.8115MPa (—39.54%)
olc|AHole| =&t
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el 27| (o e 27| (&
e Z71 (o) H | (H_) W 871 (&) H . )
elC|AHole =& QIC|AOle =&
1.0013MPa 1.0441MPa 3.2104MPa 2.9962MPa
EPS
Max. (-4.27%) (+6.67%)
Stress 0.58556MPa 0.54301MPa 1.9515MPa 1.8115MPa
EPO
- (+7.26%) (+7.17%)
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- ofo]x H(PCM, WHF Addd) 2% 1 2°C
- WeF 27|2E 0 22°C
12) CFD(#&3all4d)= Computational Fluid Dynamics®| A2 Mg HdEtolzll E2/0 FHe S8 55
AREE &3dl sxH2=2 EMsls ARFRE AlEdH0lM 7|5 2o|
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O 169 7 EPS / EPO &7| (o) QIClAHOlH M8 M, = CiHE

EPS/EPO EH&IXL 3 - (2=2ICIFHI0IE] £2)

8 170

@ EPS / EPO (tf) &7 &&= AlE8old &t

O 7iet 87| (o) QIc|#Hole o|x& 7| 2o}

- oA E7F 9= Y £7] )9 EPS/EPO A AW H|w FA
- QAoIE 7L Qe S EPSAIAY] &7] ()& 8.99%, EPOE 8.70%=
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EPS 2WAAH - 2& QICIHOE] & EPO HIHAIRH — 26 2IC[HIO|E] £

A2 Steacdy-Stale Thermal
Ternpetature
Type: Temperie
Unit

£ Steadky-Slate Thewral

T

o Tereenie
w©

. 500
Time: 5001 2000100 2 208

EELIOZ0 B2 155
B39 MaK
RO9% Max

A: Steady-State Thermal A: Steady-State Thermal

Ternperature Temperture
Type Temperaturs Type Termperatura
WAL G unit,
1 500 Time 500
20201029 2= 200 2020-10-29 25 2.07
8599 Max R FODL BAAX
#1959 5023
14008 72960
66017 24708
5.8026 I 5547
5.0035 1 286
27042 L 4azs
34083 [
6052 d 25003
18071 Min 18142 Min

a8 171 JHeE 7] (o) Qlol7lole ol=zg 7] 21t

O 7hes 871 () o 71 23t
- AgACIE7E = i (th)el EPS/EPO A2E vl &4
- AdgAlelg 7L e 4% EPSAIAS 7iE &71 ()= 9.99%, EPO= 8.99%

Leasa min

A: Steady-State Thermal A Stearly-State Thermal
Temnperaturs Temperature

Type Temperaute
Uit T

T 500
2020-10-29 25 228

8090 Max
| REANE: B
72635
6,548
57281
40104
40976
Bl samn
24572
16294 Min

a8 172 s 7] (o) elolzlole =8 71 22t

13879 Min

® EPS / EPO (&) 87| € &= Al=dold 23

O 7 87| (&) ICi#olef njzat 27| Ao
- QTAOlE7} Qi A 8] (4)e] EPS/EPO AjAY ul@ A
- ATAOlE7} gl A9 EPSAIAlY] i £7] (A)= 10.99%, EPOE 9.79%
- EPO AJ9] QltiFlolE Q= i £7] ()9 LE7} Aol 2

—
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A: Steady-State Thermal
Temperature

Type. Temperzture
unit "¢

Time. 300
2020-10-2¢ 7= 743
L9596 Max
99724

8847

70217

S50

SR

48458

38205

27451

176590 Min

£z Stoady-State Thermal
Tempenature

Type: Tommerature
Urlt *

Time 506
FOP-10-20 P 248

2798 Max
19009
8.ce0a

A: Stearly-State Thermal
Terriperatiiie

Type: Ternperature
Unit: =C

Tirne: 500
2020-10-23 2% 244

10.998 Max
pa724
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A: Steady-State Thermal
Temperatue

Type: Temperature
Unit: *C

Tirne 500
2020-10-29 2= 248

9798 Max
39094
0208
71322
62435
33549
440663
35777
28Ra1
18007 Min

O 7Hg 7] (&

A} o] 7}
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EPS EaiXt4 - 2 ICIHOE & EPO 2RI 4~ 2 SICIAHOIE &
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&7 (&
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Ternperaiure

Type: Temnpecanite
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Tirme 300
20201029 22 255

1997 Max
10658
13180
85797
72505
53012
5162
At
28835
17442 Min

ot

)= 11.99%, EPO:= 11.49%
o] =7} ghabido] &5

& Stearty-Slate Thermal
Ternparature

Type: Tempersture
Linit: *C

nme: 500
2000-10-29 25 251

11448 Max
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§2307F

7 181

b 862
5003
38216
29393
LI5T Min

A: Steady-State Thermal
Temperature

Typa Temperature
Unit; *C
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2020-10-20 2% 255

11967 Max
10E58
27163
85787
74405
6.3012
S1&
4.02a7
ZRE35
L7442 Min

A2 Steady-State Thermal
Ternperaturs

Type Temperature
Lnit *C

Time: 500
2020-10-29 2= 252

11.498 Max
10418
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] 71684
K 60863
50039
. 39216
25385
1757 Min
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71el ghitg fEstd st 2= wAlo 2ot felsicte d0E =EE&5I9 8
- EPS2t= S MZEOIAM QIC|FolE{ 2] FFo| w2t 2= ¥3EE Simulationst 204
J=20lstod 23S ke 21 EESI9 S
- 3AtAEO|M= EPS / EPOS|l A& I} olC|AH ol wFol w2t fFE 2Eof HEE
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H 102 LE/S sy dlw
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2AtAE &7
M1 Veleiny
6.8380+002 :ma:om
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341904002 e
e 517204002
0.0000+000
Imst1) 0.000e+000
st
O Ze
¥ 103 Q< A1}

2
3
4

1

10.99

i

8.99 8.79 = =
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9.79 = =
= 11.99 11.49
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ZMEo thExAl Aty

- tiEMel AM2E EPS, EPP, XPS7t 2Lt tlEMO= ME=ls A% EPSE MAE
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- AMHEZS MESH| fiMe ME HAH = S FESHH HE 4ot
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Number of Drop (ea)
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NO. Temperature =
Elaspsed Low Heat High ™ 2
Time Tolerance Profile Tolerance - U Y 24 i
S - o N i
h C C C % % x.\ ;; I
0 25.1 28.1 31.1 T (i WL W T WY N
1 26.0 29.0 32.0 e SR TR N 4
2 26.8 29.8 32.8 Ll Y '«._..-', L
3 27.3 30.3 33.3 2 R 2 \\
o ]
4 27.4 30.4 33.4 ” i) w S
5 26.9 29.9 32.9 i
6 26.2 29.2 32.2 0
7 25.4 28.4 31.4 " i e e L
8 24.8 27.8 30.8 Time )
9 24.2 27.2 30.2 _
10 23 7 267 29 7 8 254 ISTA 7E Temperature profile
® ZA Ms
- 2 E : 8AlZt 0|4t
- Al 2 : 53| o|4
- A"z 10T ol 227 HE E2, M He AMEHEFE g3
- Alg et 1) 0~10C Hu{oll £, 16AZF FX| 2& (KS C IEC 60062—2-140] =gt
2) 0C (et™sh) — 10CTHHK| &2 (Speed 1T/min)
M sh JHAL AR AIZE OIS 9 87 YR 2E 7|
@ 45
- 2E 9T Oid ¥ WY elS
- A2 : 53| oAt
— A&l =71 : ASTM D 4169 Standard practice for performance testing of shipping

containers and systems

&0

70

Schedule — Manual Handling, Assurance level Il 7|&
Drop Height (mm)
Shipping Weight (kg) Assuracne Level
| [l Il
0~ 91 610 381 229
9.1 ~ 18.1 533 330 203
181 ~ 27.2 457 305 178
27.2 ~ 36.3 381 254 152
36.3 ~ 45.4 305 229 127
45.4 ~ 90.7 254 178 102
- Al - xFo| 2rE st X|Fet Yot =0loM Atw St
® M 4=
- = E o oeh opd A HY |l
- Al 2 : 53] o|A
- MA@ =71 : ASTM D 4169 Standard practice for performance testing of shipping

containers and systems

Schedule — Ware house Staking, Assurance level
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(Safe Factor 4.5)

H—h
L = MX.F X F
- L : Computed load (Ibf or N)
- M : mass of one shipping unit or individual container (Ib or kg)
- J 9.8 N/kg
- H : maximum height of stack in stroage or transit vehicle (in or m)
- h : height of shipping unit or individual container (in or m)
- F : a factor to account for the combined effect of the individual factors
® =
-2 E ooz o ¥ WY 8lg
- Al B : 53 o|at
— Al&=71 : ASTM D 4169 Standard practice for performance testing of shipping
containers and systems
Schedule — Vehicle Vibration Truck Medium level 7|
Frequency (Hz) PSD Level (g2/Hz) Profile
Medium Level
1 0.00072 .
3 0.018
4 0.018 -
6 0.00072
12 0.00072 i
16 0.0036 e |
25 0.0036 '
30 0.00072 S
40 0.0036
80 0.0036 Fp— _ .
100 0.00036 o 1 10 160
200 0.000018 —— High Lewel Medium Level  —— Low Level
Overall Grms 0.54
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@ 2% =58

1. 20194 ~ 2020 Et=Xt A AEHE 2

AAY B MAjE g =2 15t0 Figure 1-130| LIEIHQA 20 O|E ZFH7|, stHE7|, S ™72

=%
S5siof JlzkE =D W AN 2E= M2lsIHeH, ThS Table 47} 28

Table 4. Biuf MAisr 45 2= 54 O o|H

27| 2£26) 14 ton truck #1 14 ton truck #2 1 ton truck

A2 | gynes | znes | gxes | spes | ames | 2nec | gxes | anes
(Cmin) | (Cmad | Cmin) (Cmad | (Cmin) | (Cmad | (Cruin) (Crmax)

194 04¥ 0.3 28.2 -4.3 36.9 - - -1.4 30.7
194 07¥ 19.3 36.1 17.9 48.5 - - 18.1 42.5
204 012 -6.4 11.9 -12.0 20.8 - - -7.2 22.0
204 02¢ -11.8 15.6 -12.0 20.8 - - -7.2 22.0
204 05¥ 18 30 24 1 51.4 16.9 51.2 - -
20 06¥ 23.2 35.4 19.9 56.7 20. 56.5 - -
204 072 23.4 32.9 22.6 56.4 22.7 56.7 - -
204 08¥ 27.0 34.5 25.2 55.1 25.0 58.7 28.7 42.0
204 09€ 23.8 29.5 22.8 50.5 23.6 51.5 33.8 26.2
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Table 5. Bt Mgt LHF 2ot 27| 2L 2t2| H|

14 ton Truck #1 14 ton Truck #2 1 ton Truck
7| Ak 7| Ak 7| Abx 7| Ak 7| Ak 7| Ak 7| Ak 7| Abs 7| Ak
AHA Yraer | FN2E | FI2E | HIRE | AHAXN2E | F1ex | gdae: | FHxNex | s
ofo] xfo| | ete| xfo| | ete| xfo| | efel xfo| | etel xfo| | ete| xfo| | efef xfo| | ete| xfo| | ete| xfo]

(Auc)avaage (A O)Cmax (A;Cmin (Anoavaage (A O)Cmax (A n)Cmin (Ancavaage (A E)Cmax (An)cmin

194 e 3.1 -3.0 8.7 - - - 25| -1.2 4.8
194 o7 4.2 -0.5 8.5 - - - 2.8 -0.3 5.4
‘204 01g 26| -1.9 5.8 - - - 3.3 0.1 5.1
‘204 022l 1.4 -3.3 5.4 - - - 2.4 -0.8 4.8

‘204 058 8.7 -1.3| 18.6 8.1 -1.2] 17.4 - - -
‘204 062 8.7 -2.7| 191 8.0 2.2 16.7 - - -
‘204 o7 6.4 -1.2| 13.3 6.5 -1.8] 14.2 - - -
‘204 08 7.6 -1.4] 15.8 7.0 -1.4| 149 40 -41] -1.8
‘204 00 6.4 -2.3| 13.9 6.1 1.6 12.7 3.0 1.9 3.4

Table 6. 58 728 "Ho/=|12/2N 22| Hogt =4 24
1

14 ton Truck ton Truck
=8 A7l GHeE | FANeE | Huek | g@pek | ANeR | Huet
(c) (c) (c) () (c) (c)

=5 ™ 7zt 6.1 -18 13.2 3.0 -0.7 3.6
s17| (6-82) 6.7 -1.5 14.2 3.4 —2.2 1.8
=&7| (12~28) 2.0 -2.6 5.6 2.9 -0.4 5.0
- 6.1 22 13.7 2.8 0.4 4.1
(3T | Sx0| %) - - - - ' '

ESESHET(TY])E 7IZE22 24412400 TS 148 3Rt EHef MR W&o ZZnjelZ H|wsto] Figure
106, 1070 LIEfHR 20, 78 1~31 27X 24A|2te] =2uld e LiHEStD WHZHS F510] Figure 1080
LHEHA

S
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Figure 120. 14& ==X} MAfh(AF) stE7] WE 2% dHlolH (&)
2. 2021A SHE7| MM SUHE =25
57| eduf HAfst W2 222 =X510] Figure 14-220] LIEIL A2, 0|2 =1 I =X 22 M|
5l o0, ChS Table 72 22
Table 7. sHE7| MAfst L& 25 =& O|O|H
14 ton truck #1 14 ton truck #2 7|2 E
=x
= i _ _ i _ _ Ve
Zigh | e | ame | BT | smer | spee | BT spen | spen | ST
(G | Gz )a"e (Crad | (Grad )age (g | (Gd )age
‘204 07l 20.3 41 .4 30.6 19.6 40.3 30.7 17.2 32.9 24 1
‘204 08 19.6 41.3 34 .1 22.9 44 .2 33.6 21.5 34.5 26.5
214 ore 20.3 55.8 30.4 20.0 50.0 30.2 19.6 36.5 28.1
‘214 082 19.2 47 .2 28.0 19.2 40.6 25.7 18.1 33.7 25.9
S stEA MAE e £ 25 dolE2t 7|AE HolEete] Wi SH g st | E Soto], M|
&b 27| 2& Atolof| Cist AEME EAMStORF &
Hlw Zop =Hef M3E WE 25 27| 250 dlal] =74 58 == d&o| e, =K 2o E2,
IZ|2EHC cla WA EHE= ZEo| US
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Table 8. EAdf MA e LF 2E2f 2[7| 22t H|W

14 ton truck #1 14 ton truck #2
=x7|7} 7| 7| &k 7|AkE 7| A 7| AHE 7| A
A 2 Eelol 2| 2T etel z| D25 ole| Ha2Tete| Z| 2T etel z| D25 ole|
xto| xto| tol xto| xto| xto|
(Aocauerage) (A QC max) (A OC min) (Aoglverage) (A OC max) (A GC min)
‘204 o7 6.4 -1.2 13.3 6.5 -1.8 14.2
‘204 08 7.6 -1.4 15.8 7.0 -1.4 14.9
‘214 o7 2.3 0.7 19.3 2.0 0.4 13.5
‘214 08 2.2 1.1 13.5 7.5 2.4 6.9
H/E /AN 25of st BAgiS dlw-2AM 5 2o 148 StEAe| 4, ™ 7|2 7| 250 Hs
HoaxMe=z 6.1C =4 &3 H

Table 92 Z#&

Table 9. EHuf Mxjet 452 S7HF 2 ZTH0|H

14 ton truck #1 14 ton truck #2
=x7|7} 7| Ak 7| Ak 7| A 7| A 7| Ak 7| AR
el Ha=2Eolo| Z| N 2z ete| Z D2z ele| Ha=2Eolo| Z| N2z 2ete| Z D2z ete|
xto| Xto| xto| xto| xto| Xto|
(ADQ.werege) (A c rnax) (A c min) (Aucawerege) (A c max) (A c min)
‘204 07 6.4 -1.2 13.3 6.5 -1.8 14.2
‘204 08 7.6 -1.4 15.8 7.0 -1.4 14.9
214 o7 2.3 0.7 19.3 2.0 0.4 13.5
‘214 08 2.2 1.1 13.5 7.5 -2.4 6.9

LSt SIAETI(7TH)E 71222 24A|2H0] Tt 145 SIEXL e MAje LRl S7HF Zzanlels
Figure 109, 1100l LIEfLHR S0, 72 1~31UNIX|Q| 24A|2 0| =2 hl 8 LIESID HA4iS 7510 AR
2 B7HF %E =X d|u Z+2 Table102} Figure 1110f L}ERH

A2t (h) 0 1 2 8 4 5 6 7 8 9 10 11
a7 () 25.3 | 24.9 | 24.7 | 24.5 | 24.3 | 24.4 | 25.2 | 26.8 | 29.5 | 32.4 | 36.5 | 40.1
=2k () 26.0 | 25.7 | 25,5 | 25.2 | 24.8 | 24.7 | 24,9 | 26.0 | 27.8 | 29.7 | 32.5 | 34.6
i"é 2%%t (¢) | 0.8 | -0.7 | -0.8 | -0.7 | 0.5 [ 0.3 | 0.3 | 0.8 | 1.7 | 2.7 | 4.0 | 5.5
l:'|_|__|TLl_ A2t (h) 12 18 14 15 16 17 18 19 20 | 21 22 | 23

a8 (C) 422 | 43.3 | 43.2 | 42.4 | 40.5 | 38.3 | 34.8 | 31.0 | 28.4 | 27.1 | 26.3 | 25.8

&+ (C) 36.3 | 37.9 | 38.3 | 38.8 | 37.4 | 36.1 | 33.8 | 31.3 | 29.1 | 27.8 | 27.1 | 26.5
25X (C) | 5.9 5.4 4.9 3.5 3.2 2.2 1.0 | -03|-0.7|-0.8|-0.8|-0.7
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Figure 123. 14E =l=2x} MAjgh AEQ} Z7I12 17| 2FH|W

Hlw A, stEA Mgt et ST 2EXE SHFIE EM) 5.5C A SHUS 2olE A
LIEEHt e AlZitiEz 28 A 2 & AlZttl= S2457F A2z 2 HEHE JA22 &4

atM, stE Xt MAjgel W5 7| defel SUFE Ald Z2uidlz MEist= 20| HEe (Table 11.

A=)

Table 11. B8] Mgt =F7s &t SHE7| 22 Z2ud (£17C)

Rl
Y
.
=3
=
o
-
N
w
N
(€)]
()]
~
(00]
(@]

10 11

25 (C) | 26.0 | 25.7 | 25,5 | 25.2 | 24.8|24.7 |24.9|26.0|27.8|29.7 | 325 | 34.6

AlZE (h) 12 13 14 15 16 17 18 19 20 21 22 23

2% (C) | 36.3|37.9|38.3|38.8|37.4|36.1|33.8|31.3|29.1|27.8|27.1]|26.5
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Ful e 4EHOH/H 95% OIM "0*591%

= ’éc S LU P 2021 o AP‘*EM WH A4° %—, Me-z3 Me-2s 7&% éﬁé@gq o% Me-25 &
= ]

= 7HA

r

20200]| EMHY B1ERF RAYEH 2 Ziah H|DEIHS T, KTX E4ul7 | =
MBE & BF O 52 o= SMERS

(Table 12. &k=x)

Ol= =t=At HAjgte 7= HsZzud S S0 ASHAI & =of U= ghHof
et sheoll =X ASHATE F5FE ol I o|w=E EEHE

Table 12. 2775 A4 (TsS) 5 HILE (=4 vs BE)

o M= ESES Abst

T = (Grms) (Grms) (Grms)
st=XF X et

(2020H & =H) 0.097 0.092 0.191
KTX &=xj et

(2021HE =5) 0.116 0.128 0.261

St HIE 19% S7t 39% =7} 36% Z7}
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310~460 16 84.8 9 84.9
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610~760 5 95.9 2 91.5
760~2,000 5 99.3 7 98.1
2,000~2,500 0 99.3 1 99.1
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5H 145 - 106 -
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Table 16. 277 &&(H35h) FAE Hst=ol =&

EZ¥stE =5tz 0|

(kg) (mm)
0 < ZHESES S < 10 760
10 < 283529 5 < 20 610
20 < ZZ&stES = < 30 460

-5-3) &=

-1 o

30 TjT
mo o

Iz
_O,ﬂ
rir
il
el

chel, 2F7S & Aol thet ZAtE dF 7

T4 (ASTM, ISTA, ISO &) 112{5t0 Al 2 S /WSS

TolM 5 HoIHZAM =& =W 2FRE 75t 24t &4, s, 9sk(E2)e| 37| 47t

= Alde= B2
_ 1-10i S
1 =5 7X ds Al™
AMERE E/RRFE 7|0 etgt
2 Alz M E 1-20f &
3 &85 A 1-30 U
4 =5t Al 1-40i| g
5 T HE S A 1-50i =
1-1. 22 A d5 Al - 22 =20
AlZE(h) | O 1 2 3 4 5 6 7 8 9 10 | 11
=5 | 26.|25. |25 |25 |24, | 24.|24.|26.|27.|29.|32. | 34.
(C) 0 7 5 2 8 7 9 0 8 7 5 6
AlZb(h)| 12 |13 | 14 | 15 |16 | 17 | 18 | 19 | 20 | 21 | 22 | 23
=< | 36.|37.]38.|38.|37.|36.|33.|31.]29.|27.|27.| 26.
(C) 3 9 3 8 4 1 8 3 1 8 1 5

- 317 -



510{0}

=RPSPS|

=2
{==]

Hi& AlZHO| 24A[ZF O[LHO[ 22 [T A

7ol

1-2. A2 dXe

71 Zoll Al

Nk

A

0{ et Al7{0F &

ol

'

ol

- ASTM D 41692} ISTA Procedure 2A

g
110

ol

_x_._|
ol

W.x(S—DxFx98

tE A BEZN)

017|0l[ A,

2

= 5E
np & ©
CIRCTRR R
o mhe A
W T
N0 KO I
o o
K o K

To
=

]
i

Lot Al

1-4.

~
K1
[e)
Hd
1o
ar

S
WE| 3 | 2 | g
) (m\ ~ © <
ar
°c | & | &
VI VI i
o Ko | Ko | Ko
s or ol ol
e | g | W o
R0 o ot ot
! Ro | KOO KO
I =] IH
v \Y \Y
ol 2|

Eal
70

o

pall

3

Hr

1)

03

ml —

o [N —
oK | T iy LY
= pi) BN - T

gior| o T |2 E

0|0 o Bljol) el |3

T D

< |l |2n o= <H ~ <
| RE NN Z

20| || T E | || S
IR0 | N RO J#M\
o (Ko | = o |ar| |H B8
u_.plplplmﬁmﬁmmol_ol_
wilol ol ol | 3|8 o o | K| &
oF | KK LK (K| o [0l | &r|&r | B | B
RN I NI IRCRE S| 5o | | i
KO | Ol | oju | o | K0 [ K0 | ~J | ~d | KO | KO
NN N RSN KoK~ |~

ﬂopﬂﬂﬂ

mo7_..._A|.._A|.._A|.m__._._mam__._m__._m__._m__._
H o O

Mﬂ123456789m

- 318 -



ol

LHo

K4

PSD Level
(G?/Hz)

0.0001

0.012

0.012

0.000015

1.0

4.0

41.0

200.0

AlZH 60

=]
=

Grms = 0.779, Al

Zo 92z "Ho|A

tZls Hols S0l Al

3 /é,I'E

o

—
110

i
il
Ho
K

il
0

ol

o

Kl

7o

<
om

Efol M Al

b

<0
1

ok

I

T2 x|

- 319 -



SPSPSPSPS "
SPSPSPSP
SPSPSPS
SPSPSP

SPSPS

SPSP
*s SPS
EfHj MH[AE EZZE 7|0
CH st A|3—II:II—I:H

|Ro -

SPS-XXXXX-XX




Cho &
SPS—XXXXX=XX

SHEjMH|AE ZZET(of oish AlEYH

Test methods for packaging container for parcel shipping

1 HEHS
of TE= MUFMN=S =4 HElE SH22 Ad=0] U= HEME[AE ZHZ7|of s A"
S TEEh F2 MY We2 WREE2T, 2T RAIAIZL XAAe BA s, 74T, 87

kEl
oy
rlo
H
il
Jul
Z
i
o
i
N[¢
HU
m
ne
=
i
Rl
Of
(o]
ns
0x
oo
ro
w
(@)
-~
Q
o
_o'k
1o
0z
>
9;'_
2
ro
Hel
0
)
N
o
o
)

2 CAUBEE

Ct2ol ABEE2 A L= FEAH2E o] EES HEE ol ZHo|oh, 2AAZIL HI|E A&
EXES Q8E I 013 MEoic WY TIl BI|SA| 42 SEFS AMNM(EIE 22 TS N
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KS T 0001:2018 2& &0f

KS T 1001:2017 =& &0f

KS T 1381:2018 BHH A H|AE MeZXE7|0| st Al g gk

KS T 5055:2020 Z & - =& X - Bt R ZAslE2 Alg et

ASTM D 4169 Standard Practice for Performance Testing of Shipping Containers and Systems
ISTA 2A Packaged products 150 Ib (68 kg) or less

ISTA 7E Testing Standard for Thermal Transport Packaging Used in Parcel Delivery System
Shipment

012t T2

w

o FFEAAM AEsts E0l2F H2l= KS T 0001, KS T 10010A & & Eojet Mo & ctg2 HE

1.1 Hdl 5 =Z A= (parcel delivery packaging)
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AlZk (h) 2% () & AEAIZE (h)
0 26.0 £ 3.0
1 257 + 3.0
2 255 + 3.0
3 252 + 3.0
4 24.8 + 3.0
5 24.7 + 3.0
6 249 + 3.0
7 26.0 £ 3.0
8 27.8 £ 3.0
9 29.7 + 3.0
10 325 + 3.0
11 346 + 3.0
12 36.3 + 3.0 2
13 37.9 + 3.0
14 38.3 + 3.0
15 38.8 + 3.0
16 37.4 + 3.0
17 36.1 + 3.0
18 33.8 + 3.0
19 31.3 £ 3.0
20 29.1 + 3.0
21 27.8 + 3.0
22 27.1 + 3.0
23 265 + 3.0
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