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4. P52AIHN MDY (CORE PAPER)
mia cP - Sanuvinuesudause mngdmivhununszasiivy unuvasade

fanszan uazuiusodnszile

2
- BW :230, 280, 350, 450 g/m

8
5. p3zAEIgFe1lils (SHOPPING BAG)

t4
N3 SB - mmzdmiuigadodle nsgantovel uazweivanug

- BW:110 gm’

3 ) o
wennil nszammilvadmsuifIngdsl (XS, KA, KD aunsoth li

- ASTATHNIY - fNNTZAY
- aengeldain - UAUNTEMY
- naye - udusednseiles

. L4
yaeldionans - pedeilile



1-7

AumnifdmFunszarmingasgayn
1. BASIS WEIGHT (ﬁwwﬁnmmgm)

WD ﬁymﬁnnszmmflun%’uﬁm’fuﬁm:my 1 MINUNNT (g/m ) w?aﬂ:’mﬁﬂ
Whulousde 1,000 Mm31a (171000 £ HiedD 3,000 M319YA (1b/3000 £ F1 BASIS
WEIGHT finswd g lunsanasdovinszaty lunsdifhunsyaiy BASIS WEIGHT
nntu anuelufhuezanas UBNINTININI I BASIS WEIGHT o3 sozaretloatu

A5 Inanszaeld

2. CALIPER (A7)
3
el anumnvenszaiiuiiofines mm) wiaduia (INCH) 19181 UY

voanszawinanen e luiunsay NTZMHIINUINNEIUBInTza Y Tuusday

v 4
ﬁ’)uﬂizﬂ"m‘ﬂgﬂﬁﬁﬂﬂﬂ uﬂﬂil']ﬂﬁﬂ')’mﬂlﬂgx‘]ﬁWﬂﬂ'ﬂﬂ’N&Ju%ﬂu‘ﬂﬂii’)dﬂﬁﬂﬁﬁﬂéj’w

3. BURSTING STRENGTH  (M3fMuusiduneq)

nuwde AnwaInveInsTA I e duussduRins s IR unaTeudIs Sasd
duueduasiuawe s duiunasoniuna fwheoduflansuussdomsumufmas
(kgffem’) WiV DUAADMI19TY (bjin” = Psi) %50 i lathania A1 BURSTING STRENGTH
tifimmmilsvosnssaulunsdunssiuneg uosfinnuduiusfuganimve wdnfuat

o d 1 ¥
duiegdl 1wy ndesnszamgnin

¥
4. COBB_TEST (M39ad1i1w0nszait)
=2 = :’ o o ' =2 ay d’) =
mwde UFmaniuuniufvdunaaeugadu 3 uiud 1 msruwes melunain

fuald (g/m)

12
=2 o

1 ] { o 2 as o o &

fl COBB TEST mﬁqmmmmaﬂ@wuuwmﬂszmyﬁﬁmwammmmmgﬂ
A‘! @ s °y [] ] A s oA e Ld nd’l 19 -~ : 1
WOTUATNIUUT U NS NIvYN Iﬂﬂﬂﬂﬁwﬁﬂﬂm"nmﬁ'mlliJﬂ’f)\‘lﬂﬁ'@‘Wlm'lﬂiJ'lﬂ L4

A w 4 3 9 2 :’ 1 ° 3
Wﬁﬁﬂm"ﬂﬂ"ﬂﬂi%m‘ﬂﬂﬂﬂﬁﬂﬁ@Jﬂ"’h’ﬂlﬂﬂ@ﬁwﬂ’ﬁ YU ﬂizﬂ'mﬂ1ﬁﬂ‘uf§ﬂw”ﬂ rfhmu

k4
5. WATER ABSORPTION (N139adutin)
= = ¥ s & e I a v s ﬂ
1R VRIZIAR! nammzmuﬁl‘v@ﬂwumﬂimm' 0.05 Qﬂﬂ'\ﬂﬂl"]ﬁiﬂmﬂ515’11’71’?\1!‘””’]3! U

v
=

2l (SEC) M1 WATER ABSORPTION 1lvfagumnnifvesnszatsgnyninzgans ¢

9.

ey = £ = ) ' '
N']ﬂu'E)mWUﬂﬂ °]N‘i]$3JWaﬂ@ﬂmﬂqwm@ﬂmugﬂﬂﬂﬂl@\iﬂﬂa\ﬁ



1-8

6. CONCORA CRUSH (AW UMULsInaaaugnyn)

winede  AnuaunsoveInszabignynizduusinauuaeugnyn  suaeu

g ot 1 o [ =) 4 A A W
aninifuguasounuy  Imbedflunlanfuuss  &eH wuiedoud @by wisildu @)

] »
)

ATzAAiAT CONCORA CRUSH TEST (CMT) g4 oilwiasugnynvousiugnynaz

&
T¥f1 ELAT CRUSH voauriugnyngefe udugnynudady

7. RING CRUSH RESISTANCE (mm?ﬁummmﬂmmmu)
oD mmmmsmj'e)aﬂszmy‘Vmz?\'musaﬁmﬂﬂhmmswmzﬁmﬁnnszmy

puvpUnITMEATY Ty Alaniuuseds 6 1 (kgf/6 inch) M30HWU A 152.4
L GIGH (N/152 mm)

#1 RING CRUSH cD duwuffumnnmduswengsslunsiunsaiios
#ov  (BOX COMPRESSION STRENGTH) 84f1 RING CRUSH CD v0dnseaniig

T z A 9 o ydd?
naeaTuvzgadFeuiu ldavy

¥
8. MOISTURE (UFuaianuiiu)

9 £ ”
nede dwinveuih lueiunagey Aadludosazvenihmiiniduvesnunagoy

=4 ] o o
Smiboihunlosivud ()

~

1 o A ¥ -4
f1 MOISTURE lunseaudeiinin anuudassdaissas uoneniinissouns

4
&

yd o ] o o Y -t -t A - . Va8
pszawldhmininasg  Auoluddesz@onlSsuiienszmyll  MOISTURE  11nn21h
o Y
fvua'’ll
9. FOLDING ENDURANCE (A13fMUMuny)
. =2 ° 3 @ o o = T 9/ ¥ =
wiens  Swnuaswesmsdanundu il Fuwkunaaoveenuldnwldanizh
fMnuafauNUHUNAADUYIA

A1 FOLDING ENDURANCE lus v lilinie

10. STIFENESS (ANNN3331004n58Y)
- o 1 1 A 9 g/ 4 °y o A
weae anNudaseariunszaty lissunsotaladldadielasimiinaueinio
HIIATEMIDINNWUDN

1339 STIFENESS 1iva1e35 11U TABER, STFI, GURLEY, CLARK



1-9

11. SMOOTHNESS (A3 8UV0IH NS0 1)
wete msdaanuieuvedianszan TavsaiulSasvetemanaisaase

1 =

! £y o =5 = % o = =1 3 .
WTHS%W’)NW']‘H‘MT‘U@Qﬂi&ﬂ']l&lﬂ'U'NLL'ﬂ'J‘L!IﬁW%LSfJ"lJ Uruaetlu ‘lJiiJWl‘i/‘lH‘Vl (cm /min)

[ k4
y =

nsgewhiliiiige  uaasilmdwenszalinnuvninn - Feezfinademsiuiauy

52ay

<
12. PLYBOND STRENGTH (ﬂ']W’]JTN'VITHﬂ'lit!flﬂ‘]fu‘lmﬂﬂizﬂ"l}!)

1 3 v
‘Hlﬂﬂﬁ\i ﬂ"ISWﬂﬁi’]ULLS\‘lgﬂmﬁﬂ’Jigﬂ’JN‘H‘M‘Uﬂx‘ll&ﬁﬁﬂi%ﬂWﬂ *Tagian1inusineg

o ] o/ ' ) 2 1 ' sl‘;
musoaenAInInTEAYoan Tvue ety U ADANIIUNAT (M) nIzaAlafiaine
iiiiilymasesesian e iimhnszaungaaonsenin’g

9
LY

] _ v P A
* AFAIHUITLNN Liner 1 iU s2sznouiudrodionszany 2 - 3 Hu



1-10

aaeuiinszaHgInaINTY

b4
1. BASIS WEIGHT (¥111ninasgiu)

mnede dminnszmuiundudomuiinizay 1 msaas @m) ieriwiindy
Youdan 1,000 M51eKa (1b/1000 ) M3DAD 3,000 MR (163000 £) M BASIS
WEIGHT ﬁmmﬁﬁmﬂummﬂaac‘gﬂmaﬂizmy lunsdldunszay BASIS WEIGHT
wndu mmieluianazanas UenmINTiMINIY BASIS WEIGHT ftesserautloafu

msInenszan 1§

2. CALIPER (MNUNUT)
b4
WUOEL ANUNIVRInsEaiuiadng (mm) niotluil (INCH) 141U

‘U’fNﬂiZﬂ”lelNﬂGii’)ﬂ’ﬂNﬂTﬂHﬁﬂuﬂi%ﬂ"ﬂs! ﬂsxmyﬁwmmmmwmﬂssmyiuudaz

A Y @ 1 o4 '
ﬂaunszmmzmaﬂm 'Mi’)ﬂi]'lﬂﬁﬂ’ﬂllﬁ‘l!'lﬂ\‘lﬁﬂﬁﬂﬂﬂ’)'mlﬂlQlliﬂﬂlﬂﬂﬂﬁﬂﬂaﬂﬁl’lﬂ

3. TEAR RESISTANCE (n13@1Un1ui3aanvia)
NN ANUENIT0VBInTEAERvzd LS T 1T unaaeun il IndeIIn oY

=y

= = ] o, A aa W & 4 u’/l £y v
waay Bmdediuniunge gh nieliadiianu (MN) ¥51oud (Ib) nae¥u o1 TEAR i

A

\ A o & & A9 < P4 4 9y A a4
Midgs Tomanguazananseeuiiugniethngnendu quaunimsesll

4. TENSILE STRENGTH (M3IA1ULIIAIUA)

=4 oS 2 2 o A Y Y &
w0l ﬂ’ﬂiJﬁ'lll"l‘Jﬂ‘U'ENﬂ33ﬂ']‘]el'ﬂi]&'ﬂ'luuiQﬂﬂ%dﬂiﬁﬂﬁ‘ﬂﬂﬁﬂﬂlNtlﬂ‘lﬂ\‘l‘l’i‘l!\‘lﬂj’t)\i

' PRy oy P ' A a o . ) o
HAUNATOUNUANUNIHAIN  FUUNUNATDIUUIN Nﬁu’)ﬂlﬂuﬂiﬂﬂim&ii (gh) iloua (Ib)

-~ W ‘ 1 ] 1 a w o 3 1
W?@H’Jﬂu (N) 1 TENSILE STRENGTH idJ@’VI‘EWﬁﬂ@ﬂmﬂ1WﬂlﬂQWﬁﬂﬂm°ﬂﬁ1!iﬂ§ﬂ U N
¥ » v _
Waoty lasmwigal TENSILE STRENGTH W18 CD INs12anautuinunianangs

Ty MD  SIduUWUFNYU TENSILE STRENGTH Matiua CD

5. STRETCH (n158a#7)
-~ 1 d'a [V ‘ z§ M o 9
NI ANV UNATOLNEAAIDBNIUVIA ileannnistadiaaiiudevay
YBIANNETIRNTBWRUNAgeY  dmihedlunlefivud (%) M1 STRETCH 84iimun

1 < A w a 3 A ¢ ] P=d ) ;
NTTAHNBUPNAIVIAIZEAAININ AU Lll@‘tﬂﬂi%ﬂTHllﬂVl’]QQ NIIANYINVU



1-11

6. TEA (TENSILE ENERGY ABSORPTION)

mnete MnduLsRsggaiiuiunageuanIaduMUMIARUATENIA 3
T = a J 2 ! 2 t
miwduiTanfuusuunsdemsaunns (efmm) niogudomstuuas /M) i TEA

duiuiiudl TENSILE uay STRETCH fogenszaiiiin TEA g9 szamanindiumy

o s q ¥ Vet &
[§¥ R} wmnszm“lwns:mmm"lmw

¥
7. COBB TEST (n139aduthvainszai)
< = Fs ﬂ = =4 A A
nnede UTnanihilunsuhudunageugadu i luiui 1 maawas melunm
d'o 9 2 1 . 1 R ~ é‘, = 2 o o oW r's
Wimuald (g/m) A1 COBB TEST usdinnuennsagadutiwesnszasilfiwandaoi
=1

o A v v oW :’ ] 1 A aom W o 'dy 9 - :1
’cﬂl'ﬁ]g'ﬂ NOTURTNUUT WU NBDY UIBIN Tﬂﬂﬂﬂmwamnmmmmu"lummmmvmmmmﬂ

f & v @ =5 Y 1 o ﬂ Y
umwmnmmmdﬂﬁzm‘n AADINTARATNUIWONUNTIT {HY ﬂi%ﬂ'l'kl‘l”l'mﬂ‘ugﬂﬂﬂ U

8. POROSITY (AMUWIUUDINTZAIY)
MWW ANNANTOVBUHUNATDLAAIUMUMT IHaU090INAS I I UNTTIg 8RN
@ o = dy AA o =4 ¥ <Y =t = . 3 8 =
Aunshuuiuiidmue Smbuduiuidedfinasvesenin 100 gninatiaufiugs (sec/
2 { ¥ A 4 o o
100 cm’) AsEABANA POROSITY ¢ eamadwihuldenn o livhganszawussy
o ow o ? &y ¥ Y9 o 3 =S 9
naafuNuaznaunsznuiy geetuan @i mazanlugszineeenldih duiuiedes

izghganieldnszawiiid POROSITY

¥
9. MOISTURE (U51atn2 i)
9 3 14
wngde shminveuh luudunaaey Aailudesazvenihmin@uvsarunarey
o ¢ % ) A o A 9
Imiuitlunlesisud (%) s MOISTURE lunszamdaiinng aruudausstaievas uen
3 a9/ 4 k4 4 ]
natinmssovwnssaulihminmasgu duiuddessidonSodionsza1uil MOISTURE

1 Ao 9
nnnnfmuald

10. STIFENESS (Aumsd31vainszay)
. =2 Y [ 1 d 9/ 1 :’ o e &
Ve ANMUYIIveaHYnIza ludeunseselfeldihe Tasthminduenie

(1359032MINMOYDN M5 STIFENESS Ma1938 19U TABER, STFI, GURLEY, CLARK



1-12

11. SMOOTHNESS (A5 0UY8IAM NI ZAIY)
wnede msdannuiservesianiinszay Tasdadlulfnasvesemeanaingo

' e 9 o = =t | = - 3/ .
aaﬂmuizw'mmvmwmﬂszm‘uﬂmmmuiamw gy uﬂmmﬂu ﬂimm/‘um (cm min)
AAy dy 1 A 9 =4 = A ¥ ~ o
nizmuwumuqd HAAI VIR IV HNIUDIATLAHUANIUHEIUNIN  BIVSUNDADNITIWUNTUUY

NTTAY



1-13

1 ¥
ununszmugnynuaszsluuundes

o

) =4 d o
I A9 INAHVIING*

& r

* UFHM avwusTgdust $1ie, el 1 auuuFmudine vde ngunng 10800

9

In3. 5865869



1-14

@ Technical Service Section
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Technical Service Section
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Technical Service Section
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Technical Service Section
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Technical Service Section
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Technical Service Section
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. i

Technical Service Section

A e

”Mﬂaaaa\m\\

PR %%de&% o, R

AuanUA

anuA #OUC A9U B fllustratfon
o 5
A AMLSInATRLWIRY
100% 20% 80%
(Top to Bottom Compression)
A uaRsnAluLINEH
(Pt Crush) 70% 100% 115%




1-17

Technical Service Section
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Two-Pisce Folder (2PF)

Technical Service Section

‘Five~Panel Folder (FRF)

Technical Service Section

Wrap Around Blank

Technical Service Section

Slide~Type Box

Technical Service Section

Biiss:Box #4
CODE 0801

Bliss Box #2
CODE 0808

Rigid Boxes

Technical Service Section
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Technical Service Section
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- ISO  : International Organization for Standardization

. ASTM : American Society for Testing Materials

TAPPI :  Technical Association of the Pulp and Paper Industry
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- NSTA : National Safe Transit Association

- ISTA : International Safe Transit Association
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(bending stiffness) AMUTWTWBINFDINTTAWYNYR UDZnITNATA1 9 Tumsulsplily
4 A d o 4?’ 1 9 -
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) .
RT93N®  :  Vernier

1!5“1@&3111%1& (Moisture content)
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m?mﬁa : Hot air oven, Analytical balance

fl umm"’um (Water absorption)
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= A 4 o Y X e
gadu Bluiui 1 msawas meluszeznauazanzmsnaseuiimuald Flinmioe
ﬂ @ 1 ) dyd R 4 9 ' =R :’
Wunfuremaumas Amanageuiliiendl “noul e’ (Cobb test) AINIIYATUUINL
. ¥

Fuiuifuamudsussesndenszamgayn  dindesnszamgnylniiiinmigaduiinnn
ANNATUUTINAVDINADINZ AT

MATIU : ISO 535, TAPPI T 441

LD 1 Gurley-cobb sizing tester, Analytical balance

AUAIUHTINAAINUUINT (Edgewise crush resistance)
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AT :  TAPPI T 804, ASTM D 642

nsosdle - Compression tester

ANNAIY msﬁ’uazsﬁau (Vibration resistance)
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m]gémmsﬁmcﬁ'ﬂu (Static compression resistance)
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WATEIU : NSTA, ISTA, ISO 2234
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nsodlie - Compression tester, Stacking tester
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TYPE OF DIMENSION

1.INSIDE DIMENSION

2.0UTSIDE DIMENSION
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:12,5 43 400 x 200 x 400 0 5
Example: L W H X = H/W y = L/'W P
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Fig. 39 Nomogram for calculating wastage (P %) of

board for box type 0201
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BOARD
AREA

L
-t
g) TOP-TO-BOTTOM
Q TS T STRENGTH :
o ;\ {per unit board area)
w l _ )
X ' : maximum

; top-to-bottom
T .
® ! strength.

!
< M minimum!
T ! board !
a a x
S : rea l
- ; -

. ;'L.ength S * Length ' Length
equal to . twice ~ three times Shape—)

Width  +  Width - Width
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nanantiedy  wdiuldh ndeslidulludesiuusinaiifadunnmsissadou

1 73 S ¥ ~ 4 Py ,}‘ A o Y et ot =)
HAYEABANMUNUMUADNMI NN INOINNATLTDIIN  VOU/AN  YBaduMNMTITead
fu Adndesvszauds  JumieenuuundedTaseifuminudiussdiungg  (Bursting

» . ¥
Strengthy W 1ATMs S muMNAsIURSend1 Rule 41 w5o Item 222 I (dwsuvesing
Yt o 8/ [ A S 1 ~ o el
1803 swmusnaspiudioiudu fie wen. 550-2528) Fimssenuuundeseziiiletoh
s ar 1 .
du esdlszaou 4 d2 1dun
¥
- A MNIINGIgA (Max. Weight of box)
- §AnBUBNIMAIGA (Max. outside Dimension) (817 x P31 x g9
(ved won. 550-2528 ianulusmgaga)
(4 Y
- ﬁmﬁﬂsmﬁnqmmﬂstzmmmmi“w (Min Combine facing Weight)
- i-w'wﬂmm?{nmsaé’u‘nzqﬁwqﬂ {Min Bursting Strength)
& 9 9 1 . .
miedutunszawnin 1¥a1 Min Puncture Test 1mu)
o y @ P ] 3
fogfuiinn Rule 41 185as15ulgelaoiiuet Min Edge Crush Test wuily

0N 8 ANIIMIUNUAT Bursting Strength #3¢ (AT WRAUULAN)

fotg ﬂfiamimﬁuﬁﬁﬁﬁmifﬂmuqqqel 65 Ibs
Hraswiamousngega 75 i
ﬁﬁymfz”ﬂiqwmmmmiuﬁauéwqﬂ 84 Ibs per 1000 sqft
Single Wall fim Bursting Strength é;nq@ 200 lbs per sci.in (psi)
e Edge Crush Test 9%1@(@1 32 |b per in width

9 [} =5 waly ¥ o J 9 e ey o w 1
ﬂWﬂﬁ@QMﬂmﬁMUﬂ"lﬂ(ﬂ'l'l?\l'i/lﬂ'lﬂ‘llﬂ]l? @Wﬁﬁl?ﬁflﬂiE\W?JW@]TIS‘U?@QQQA@"IWTW!?N

(Box Certificate) ttaiifunstuiu TasRufidhdwudunmidnuuzvensuiudalug

Tire < @O SIN s 4);5\
SINGLEWALL 301 xtnsg;&soyy:tlﬁtlkmu

BOX M
Rsfw ‘::;SEN"#L CONSTRYCTION ARQUIREMENTS OF APPUCABLE
FREIGH S OF AprLicasLg FRECHT CLASSIFICARON
SURSTIRG Y _CLASSIFICATION - :
TesT 200  uswm EDGE CRUSH 32§
™M : CH ¥
Wiitmes 84 e TEST(ECT) __ LBS/N
. STE Ly 75 IHCHES

SREUMIT 7 5 INCHES
GROSS

e b5 s
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; SECTION 3

MAXIMUM-SIZE AND WEIGHT—
MINIMUM FIBREBOARD REQUIREMENTS

1-53

Boxes must comply with the burst or puncture test and other

requirements of Table A: or altermatively, must comoly with the

.edee crush and other requirements of Table B (sce Note 41,

(Comment: The arrangement of columns in Table A has been
changed, as have many of the values. Bold numbers are new.]

TABLEA TABLESB
Maximum, Maximum Minimum Mickmtm Minimum
Weight Qutside: Bursting Test, Combined Weight Edge Crush Tast
of Box Dimensions, Singlewall, - of Facings, (ECh
and Length, Coublewal or . nchifiog {bs. per in. width)
Cantents Width and Saofid Fibreboand Center Facing(s) of (sea Note 1, 1(c))
(s} Depth (bs, persq.in) Doublewal and
Added {ses Nota 1, 1{a)) Triplevwal Boahd '
{inches) of . or
(ses Nola 3) Minimum Minimum Combined
Puncture Test, Weight of Plles,
Triplewall Board Saiid Fibreboard,
(ir. oz, perin. ol lear} Excluding Adhesives
{see Nota-1, 1 (b)) (Ibs. per 1,000 =q. It.)
SINGLEWALL CORRUGATED FIBREBOARD BOXES
] 20 40 125 52 23
35 50 150 &5 26
50 &q 175 ) 75 29
85 75 200 84 3z
80 85 250 111 - 40
a5 s s 138 44
120 105 350 180 5s
OOUBLEWALL CORRUGATED FIBREBOARD BOXES
80 as 200 + 4 42
100 as . 7s . 110 43
120 105 350 125 51(°]
140 110 400 180 §1(7]
160 115 500 prsd 71{"
180 120 §00 270 32{7]
TRIPLEWALL CORRUGATED FIBREBOARD BOXES
240 10 700 163 §7(°]
250 115 300 poel 207
280 120 1100 264 29 (*]
300 125 1304 360 2]
’ (*Commapt: Further tests
SOUD FIBREBOARD BOXES .
are beirig-conducted, and
some changes in values
20 4q 128 114 be proposed.
40 60 1S 149 may be propose: !
&5 75 x 19Q ’
K 99 75 . 37
120 10Q 350 3
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- msden Mdnszaimihumugnyn

1) A1 Bursting Strength = HA3INA1 Burst YDINTZATHHAIS 81

A1 U

KA185/MI25/KA185 00U B

' 2
11 Burst= 5.1+ 5.1 = 10.2 kg/em

it

2
(1 kglem = 14.223 psi) = 145 psi

1l

KA230/M125/KA230/M125/KA230 oY BC
7171 Burst = 6.4 + 6.4 + 6.4 = 192 kg/em’

= 273 psi

A1 Edge Crush Test (ECT) ¥4unugnyn ansont 1danal RCT ¥ed

nIzABuARZYila AgATAD

o
A1 6

~ECT =K [ERCT + C RCTm]

ECT = Edge Crush Test
RCT = Ring Crush Test Y94 Liner 4a¢ medium

K.C = AMAINUedanu

Flute K C
A 1.1 1.52
B 1.2 1.36
C 1.15 1.48

AB | 1.2 2.88
BC 1.2 2.84
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AIAINAIUNMIULI INAVBINEDY (Box Compression Test - BCT)

ﬂ'”nﬁwﬁluﬁwﬁi‘iuﬂu“lunﬁaammnTﬂsms’ﬁwmndaqmﬁ;ﬁuﬁ'ﬂuﬂzjuﬁ 2 %50 3
wiolndesesosutimin 8idofimsFosdou Tagndes luinansidegy
MIme BCT fidoams m1&lao :
BCTxSF+pfp = (n-h)W -
Tag BCT = Box Compression Test (fhﬂ’)'m%u‘ﬂ"muﬂﬂﬂﬂﬁ’e)ﬂ) ﬁé’fmmi
ety Alans)

1 . A A v a = 3
1 Safety Factor 'VII,WN&‘U'lul'll‘lfﬂl‘ﬁf]ﬂ'ﬂﬂ'ﬁqt}jlﬁﬂﬂ'ﬂﬂuﬂﬂﬁﬂ

SF =
(BCT) tilpannannizindon (gluidon 4)
pfp =  msfuusnavesdud gawzduilungui 2)
= 1 BCT qagaveddud u gaisulinisnlasugy) (deform)
o 3 a
n = wuduideu

14 .
W= ihwningnivesdudi + ndes @laniw)
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13 1IUAY Safety Factor .
TumslFnusTeindesnszawgnn  wudr ilesvegnans q edn Tuanw
Y Ao g9 v 2t < w & < o 9 '
wadeuimh Ivnassgudonuudasaly doiu A Safety Factor d9thinlemmoud
BCT Mideanaiisyamwanuudsssdungade’h) wieldndeseinsaldnulddluaniw

954 ladudne q Andsfinsanldun

9 b 1 )
- anudulueims Relative Humidity) azinalasasefiuanuiuvesnszauduilo
¥ 4?, o 9 dy 4? o 9 I '
A RE gevu shidanwdulunszaugely Mmldanuuiusvenszayanad 9103
@
AaEwuI A1 RE DanuduWusiuauiYeInsEa1t (Moisture Content) Hazfil Box
Compression dalunam
fa0619 7l RH 80% 91nnsanuduiutsendng RH 71 Moisture Content WU
NIZAHI Moisture Content YN 14% HAZNINNTINIENIN Compression
Strength 1) Moisture Content WUT1# Moisture Content 14% f1 BCT

LM ABINEY 80% (frhh = 0.8)

100
20
Relative humidity
L vs moisture content
> 80
D)
o =
g I
il -70
»n = V
s /

S o e
» 2 .
[7: B = compression strength
2 ) ) vs moigture content
o > - ’
F
o R / . : \
°s” TN

30

20

5 10 15 20 )

% moisture content

1 9 N
sUR 1 wauseNUBUAITNS Lo 1N aiia A NNAUMULTINANDDY

G

(Box Compression Test - BCT)
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<4 3 -
- JTELnIMIAUNEDY auns v

160

\
ol .
©
© sop
= \
o}
H
[
Q_ 80
3
[}
[$]
Bcz 40

4] 20 40 60 80 100

loading time, days

1

1N 2 mavesszezmnmsdeunaosiifide BCT

MTINFOU  MIINFOUNADIUUVUIY (Column) wazsuu'lad (ntertock)

seiinalinn BeT anasludandiudradu llmuaaalunisig

r - ¥ 1 R '
mawdeude  Sruouaslumsindoude liar BCT anas

' “a : o 4 4 o ' N
ﬂ'ﬁWiJw{ ﬂTZWiJ‘V“I{U‘uﬁuﬁMﬂ%mW)m BCT 8903 LﬁﬂQQ']ﬂﬂ’ﬁﬂﬂﬂlﬂ{l

=] -~ o 1
vdeanun shldasuyyliluedu

TSR

510 3 Nammﬁ"ﬂymzmﬂn%wmﬂﬁmﬁma BCT

anyuen I NUT vedou %BCT fimie f
Tinsuunzur msfsedouviuiu 85 0.85
(COLUMN STACKING)
Tinavunzus §oadoulvdfu : 60 0.60
(INTERLOCKING)
Muunzye  Fesdeuviuiu | 75 _ 0.75

(COLUMN STACKING)
MuUnzUE  Seadeuludtu 50 0.50
(INTERLOCKING)
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t

79 BCT

SumMsndeudne

%BCT NN

fH
2 95 0.95
5 80 0.80
10 64 0.64
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MIAUIUAT BCT voanand : annsofuan 189 ingas Makee o
BCT = 5.87 ECTVZR

BCT = i1 BOX Compression (kg.)

ECT = #1 Edge Crush (§1u 3)

z @usesginded ifhu cM. 20+w)

]

I

K ANUFPIVOIDOU (cm)

naden 1¥nszamiiinaosdmiuaud s unsna 1810A Siuaouns 4 fe
D fwamm BeT fivesmslumis i vngas
BCT x SF + (pfp) = (n-Dw (270 3+4)
2) tilonsu BeT udnhmnd sl ECT vouiugnyln
BCT = 5.87 (BCT)W ZH~ (i 5)
3) A1 ECT ifmasmt RCT 910
ECT =K (RCT, + CRCT,) - (%0 1)
4y e ReT, humlFouifteuty spec nsza Tagldnasauan RCT,

yosnszamudus ey Bidosndid rReT, Am 1A

fety  Audsiianiisussyglundosgninuunasm 50 au. e 25 ww. uazga 40 .
o w ° o s Y e ‘ & &
Thwminsw 135 nn. gmih ldneunuTaenufssdoudugs 15 ¥ mInouuIzd
¥ ¥
naesduddoututiulylunuifauny COLUMN STACKING Tasmneuunsu fufesgn
3 [ o ' t 9 1 t 1 ¥
noufy Miflunan 30 fu neuszganszaieeen lgdly szuindramsussgaundesgnad
P 4 & v 3 a §
Wadld Tmandeutus 5 afs annzemalulndusududnaoall veiinamau
furinigega 80%  drdudueiussgegluvianaradiniinuusinaldgega 120 an. Aougy
@ome  uaeansonuusinald 60 nn. Taswiadelunl@eusduasduihideme een

nungdes¥ndesinudeusinaetitsonily Tuzldnuldlaended luguidone

and

i mslsziy
. I | t & ¥ by
1. Audiussylundesgnyn vssylunenmadnFanudeusina ldgaga 120 nn.

P =120 An. uaIanaIaanainarnudonse 6o nn. ¢ Iaef llinannuidenie

f, = 60 = 0.50
120
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mgileseivh Ifaudumuus snandesanas dun

2.
2.1 NABIUITFAUMYNABUAVIUUY COLUMN STACKING THUHAZUY (1INMINN 3)
% BCT #twdo Av 75% £, = 075
2.2 Audwzganeudnly 30 fu fougnnsznweenlgdly @ingii 2)
% BCT il fiv 72% Cf, =072
' i 4 U
2.3 Aoundumszganszaeligdld Inamdeudwsin s a5 @M 4)
% BCT Nimiio Mo 80% Cf, = 080
w d. a9 ] g o @ o A
2.4 W Tndunududreglinnusuduimivedsinagaga 80% @nguh 1)
% BCT ivide fio 85% foq = 085
3. NIAGATAMIN BCT £y, £.6,.f PE, = (N-DHW
Q 3 ' = Y o 3 .
N = $1uFuveInaeIn e Uiy = 15 %
L4 . '
W = thwinswvesdudmazndes = 135 nA.
UNUAT BCT(0.85)(0.72)(0.80)(0.75) + 120(0.5) = (15-1)(13.5)
BCT = 351 N

arlu ndoagnyniez 141IA

Yo

Danuaonsina 1dod1adm 351 NN,

i

Ay ]
ADNITAIUIN

1.

14
fUIUNWATIN RCT.CD wdnszawfiandesnndu Taodenld caizs Wunszay

¥ W kd
wgnydn We 2 u Taoldgasdan dell

BCT = 587K [HQ$9W RCT, + (C) (RCT 1y ZH
BCT = anudwumuusinandesiigaiidons = 351 nn.
K = 1.20 mummﬁ 6 TMiuaau BC
C = 284 mumsni 6 dmiuaeu B C
RCT,, = mmﬁ_'nmmmaﬂmmmummnszmn CA125
= 1224 00/6 i1 = 0.80 NN./LY.
z = 2 (NIANINABY + VIANTIINEB)
= 2(50 + 25) = 150 .
H = ANUNWIDWAUYNYR 5 $u ooU B.C Uszana = 0.65 w.
unua
351 = 587 (1.20) [Wa39Y RCT, + (2.88) (0.8)] J (150 (0.65)
351 = 69.5539 [WA3IW RCT, + 2.304]

HasIu RCT, =  2.74 NN/HU.



1-61
& ] =) ) 3 L) 9/ 9 o A 1 . dJ
Tagaia I nszamusus sudunanaineg Mnszamdgnynununszayidondes Tunsdill
& '
den1¥nTeay CAI2S FINAMANUMUMUMTINAIUNIU 0.8 NA./TN.
¥ 14 ¥
-@atiu wasay RCT, veanszapAandeddn 2 Fundeams =2.74-08
= 1.94 NA./YN..
A 0 a ] Py 9 9 =4 as Y :isl
2. @ennszapvhiingdosfildaanudumunsanarwnauswn indifesdudrideenis
= ' = P o o ot o J
nIzABRInaoInalIsdonitlusnlsznoy Ual
1
KA125/3CA125/K1125  3IHa3593 RCT, ¥83aNTTAMAINGBY 2 U = 1.57 nn /.
14
KA150/3CA125/K1125 {Ma393 RCT, UBINTZAWHAINGDL 2 FU = 1.90 AN./BU.
- 2
KA150/3CA125/KI150 N394 RCT, Y0NILAMHINGDL 2 HU = 2.14 An./wi.

L2
KA185/3CA125/KI125 TMas2y RCT, ¥83nseabAInges 2 4u = 2.17 an/aw..

it @vunanesdilsznounszamvewmrugnyn 5 $ ﬁﬁﬂszmyﬁquvjﬂﬁg& 2
waznsziAandsssunaadunszamriafiofa udenidsunaatesflsznounizay
nn%u'lﬁ' AU KA125/CA125/CA125/CA125/KI125

lumsidenoddiliznounszaihndesiiezld aasfiarsanmednanlszaeudae lu
nsfifidmnesflszaeunsyanfinawhiuds anden KA1503CA125/KI150 Felir

anudumunsinandesgainnmndesnsiiududuusn



wna1sUsgnoumsauuul



@) Export Packaging Note No. 13

TECHNICAYL, NOTES ON THE USE OF

CORRUGATED PAPERBOARD BOXES

This note on export Packaging hes beon propared, without formal aditing, as & sorvice to exporters and the Packaging Industry in daveloping countrios by M. Johan Salln,
Sanler Adviser, Expont Pa:m%lng, international Trade Contre UNCTAD/GATT, 54-56, rue de Montbriliant, CH-1202 Ganaeva, Switzeriand; tel: +41 22/730 01 11; cablae:
INTRADCEN, GENEVA; tolex: 414.119 ITC-CH; fax: +41 22/733 44 28, Postal addross: intemational Trada Centre UNCTAD/GATT, Palais des Nations, CH-1211
SGN?‘;N 10, ST\yrltzmend. The opinions expressed, and the recommendations suggested, do not necessasily culncide with the views of tha Imemational Trade Cantre




V’*m

Ilﬁ’? Y

2) Export Packagmg Note No. 13

Technical notes on the use of corrugated paperboard boxes

Table of contents

Page
1. Introduction ' . . : 1
2. Types of raw materials for corrugated paperboard 1

3. Types of corrugated paperboard

3

(i) Single~faced boargd 3
(ii) Single-wall or double-faced board ' 3
{(iii) Double-wall board 3
(iv) Triple-wall board 3

4. Types of corrugated boxes

4
(a) Slotted type boxes 5
(b) Telescope-type boxes _ 7
(c) Folder-type boxes {(die-cut) ' 8
(d) Interior fitments ' 9
() Dimensions ' g

(£} Manufacturers' joints . : 10
(g) Closure of corrugated boxes ) 10
(i) Closing with adhesi;e ' 10

(ii) Closing with tape 11
(iii) Closing with staples or by stltching : 12
(iv) Use of steel or plastic strapping i 13

5. Selection of the most economical dimensions of
corrugated boxes i3

6. The most important test methods for corrugated

fibreboard _ ' ) 20
a. Bursting strength (Mullen Test) : 20
b. Puncture test - 20
c. Flat crush test e - 20
d. Edge crush test (short column test) : 20
e. Conclusions - 20

7. The most important performance test methods for

corrugated boxes » 21
a. Compression test 21
b. Drop test : . 22
c. Vibration test , 22
4. Certification schemes for fibreboard boxes 22
e. Performance of corrugated boxes in tropical climates 24

sol

This note on export Packaging has been prepared, without formal editing, as a service to exporters and the packaging industry in developing countries
by Mr. Johan Selin, Senior Adviser, Export Packaging, International Trade Centre UNCTAD/GATT, 54-56 rue de Montbriltant, CH-1202 Geneva Switzerland,
tel.: 34 60 21; cables: INTRADCEN; telex 289052 ITC-CH (Postal address: Internalional Trade Centre UNCTAD/GATT, Palais des Nations, CH-1211
Geneva 10, Swltzerland) The opinions expressed, and the recommendations suggesied, do not necessarily coincide with the views of the International
Trade Centre UNCTAD/GATT,




Pége ii 2-3

8. _ Basic technlcal spec1f1catlons for the procurement
of corrugated boxes :

9. Summary of some technical ‘and economlcal aspects of
© corrugated box specifications

Bibliography

E
s
R

25

25

27



2-4 _ Page 1

Technical notes on the use of corrugated paperboard boxes

1. Introduction

Corrugated paperboard is the most popular raw material for transport
packages of a wide variety of products varying from fresh fruit and
vegetables, consumer-packed manufactured products, household appliances
and industrial machinery to semi-bulk transports of various commodities
in large bins. It is equally suitable for all the different modes of
transport, e.g. shipping by sea or by air. This versatility is largely
due to the possibility of using different types of raw material combina-
tions and thereby adapting the quality to each particular requirement
and distribution system in a tailor-made way. '

The manufacture of corrugated paperboard is a very capital-intensive
production and consequently, it will not be feasible to set up local
production facilities in each location. Empty corrugated boxes are also
bulky and expensive to transport even in a collapsed state., To a certain
extent, it seems advisable to set up small, local converting facilities
(sheet plants) which would buy the corrugated board in large sheets and
make the required small quantities of tailor-made boxes locally on simple
and inexpensive converting equipment. Standardization of box sizes and
quality grades for typical products in the area would certainly also
improve the supply situation.

Finally, it should be noted that corrugated paperboard-as a packaging
material can only be utilized to its fullest efficacity if:

~ the best possible raw materials are used;

- the manufacture is carried out to very strict and exact quality
standards;

- the box specifications are based upon a good working knowledge, on
the part of the user, of the material, its properties and limitations;

=~ the development of such box specifications is done systematically
and with close co-operation between the user and his supplier.

2. Types of raw materials for corrugated paperboard

The outer and inner facings (liners) of corrugated paperboard are
usually made from the long softwood fibres of coniferous trees which have
the desired strength properties. These papers, made by the sulphate
pulping process, are known as kraftliners (linerboard) and their natural
colour is brown. They can also be bleached fully or partly (mottled) white,
but the bleaching process reduces the material strength by 5-~10 per cent.
Linerboards can also contain various amounts of recycled {waste paper)
fibres and are then called testliners. Another designation for this material
is juteliners which is improper since it does not have anything to do with
jute (hessian). The use of recycled fibres in corrugated box liners
considerably weakens their strength properties, particularly under tropical
conditions. To the layman testliners might look exactly the same as kraft-
liners but, on close inspection, testliners can be recognized through
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the presence of miniature black spots (printing ink) or other residues from
the waste paper. Sometimes the testliner is made from high quality, selected
waste, and dyed to give the appearance of virgin kraftliner. Such materials
might be denominated vImitation Kraft", “British Liner” etc., and often

have excellent strength properties. ' '

The best quality corrugated fibreboard is usually achieved by running
a "balanced sheet", i.e. both the inner and outer facings are of the same
substance. Some typical combinations of kraftliners for the most common
grades of corrugated board in the United States are: )

Mullen Commonly used

Bursting strength - o substances of facings (kraftliners)
i1b/sq.in. K.p/cm2 Construction " 1bs/1000 sg.in. . g/m2

175 12.3 Single wall 38 + 38 . 185 + 185

200 14.1 oo 42 + 42 : 205 + 205

275 19.3 " " , 69 + 69 337 + 337

350 24.5 " " 90 + 90 o 440 + 440

275 19.3 Double wall 42 + 26 + 42 205 + 127 + 205

350 24.5 " " 42 + 42 + 42 205 + 205 + 205

500 35.0 " n 90 + 42 + + 440

90 . 440 + 205

These values are direct functions of minimum liner weight requirements

of the Uniform Freight Classificatioen, Rule 41, in the United States. By
using testliners, substances must be increased to achieve equivalent
bursting strength values.

The corrugated paper between the facings of corrugated paperboard is
called fluting or corrugating medium. The best .quality fluting is made
from the short hardwood fibres of deciduous trees by a special pulp cooking
method. Such fluting is termed semichemical and contains only a small
percentage of clean, mill waste (kraft). A large part of the fluting
used is manufactured from waste paper and is commonly called bogus medium.
This is substantially inferior in quality to semichemical fluting, unless
it is manufactured according to the very latest, specialized technology,
including treatment with chemicals etc. Standard substances for semi-
chemical fluting are: 23, 26, and 31 1bs/1000 sq.in. (112, 127 and 150 g/m?) .

Another very important raw material in corrugated board manufacture
is the adhesive used to bond the papers together. Defective application
of the adhesive is among the most frequent causes of the failure of corrugated
boxes. Sodium silicate, which used to be the main bonding agent used in
the corrugated industry is today almost completely substituted by various
forms of starch, mainly corn starch. Chemicals can be added to the adhesive
to make it more resistant to moisture in tropical conditions.
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3. Types of corrugated paperiboard

Page 3

There are four main types of corrugated paperboard:

(1Y Single-faced board:

s /7

{(ii) Single-wall or double-
faced board:

\VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV

(iii) Double-wall board:

e AvATAVATLVAvATAVAAAVAVAV AT

{iv) Triple-wall board:

A TAVAYA A
N A VAVAVAVAVAVAVAVAVAVAVAVAVA
\J \/\/ ] \VAVAVAVAY

composed of one flat facing or

liner glued to a corrugated

medium or fluting. This material

is used only for wrapping purposes
or as interior fitments/cushioning
pads. Single-face corrugated

board is not used for box production.

Made out of two facings or liners,
with one corrugated medium or
fluting in the middle. More than
90 per cent of all corrugated
boxes are manufactured from this
type of board.

Made out of two facings, Lwo
corrugated mediums and an inner
liner between the two mediums

i.e. a total of five paper layers.
This grade is used for heavy
applications, particularly in
packaging for exports.

This grade has three corrugated
mediums and a total of seven
paper layers. Only a few
manufacturers make this grade,
which is used for very heavy
industrial applications: semi-
bulk commodity bins etc.

There are also four main types of flutevconfiguration for the undula-
tions of the fluting in corrugated paperboard. These are designated by
lettere: A-flute, B~flute, C-flute and E-flute. Their respective character-

istics are listed in the table below:

Number of flutes/linear foot 33-39
Number of flutes/linear metre 104-125

Approx. flute height/inch 3/16

h-flute B-flute C-f]ute E-flute
47-53 39-45 90-98
"150-184 120=145 275-310
3/32 9/64 3/64
2.4 3.6 1.2

Approx. flute height/m 4.7
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A’ Flute , S |
“B” Flute

“C* Flute a | '
“E’ Flute |

Different types of flutes

The most popular flute configuration is c-flute, which has replaced
most of A-flute corrugated board since less fluting medium (approx. 15 per
cent) is required to make C-fluted board. BA~flute board gives the best
top-to~bottom compression resistance, with approximately 15 per cent less
for C-flute and 25 per cent less for B-flute. B-flute board, on the other
hand, has the best flat crush resistance (50 per cent more than A-flute,

25 per cent more than C-flute) and is used primarily for die-cut boxes, e.g.
for fruit and vegetables.

E~flute, which is a very thin grade, finds applications as a raw-
material for consumer units or display packages, often w1th a white,
multicoloured printed outer liner.

The most common combination of flute types for double~wall corrugated
board is B + C. A double-wall box, specified as BC would have the B-flute
towards the outside and C-flute towards the inside of the box.

4. Types of corrugaﬁed boxes

In order to substitute long and complicated verbal descriptions of
corrugated box constructions with simple symbols internationally under-
stood by all, regardless of language and other differences, the International
Fibreboard Case Code has been introduced and accepted by the International
Corrugated Case Association world-wide. (The complete code is published
in Export Packaging Note No. 19.) The numerical references are convenient
to use in communications, orders and specifications between the box-maker
and the user.

Selected box constructions with applications in the fruit and
vegetable trade are shown below (some verbal descriptions used in the
United States are included):



(a)

Slotted type boxes

Regular Slotted Container — RSC

Overlap Slotted Container - OSC
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0207




(b)
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Telescope-type boxes

Full Telescope Half Slotted Box - FTHS

Page 7
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{c) Foldef-type boxes (die-cut)

0422

(&23/ :) -

0424




2-12

(d) Interior fitments

(e) Dimensions

The dimensions for corrugated boxes are always stated in the sequence of
Length (L) x Breadth (B) x Height (H) or length (L) x Width (W) x Height (H).

- o
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The measurements are taken as the inside measurements of the box and
calculated from "center of crease to center of crease”. Common manufacturing
telerances for automated packing operations are + 1/16 inch/+ 16émm in high
technology production, whereas a more realistic area might be + 3/32 inch/

* 24mm. To determine the exact box dimensions required for a spec1f1c

purpcse it is always advisable to submit the product to the box manufacturer
and ask for a sample to be made out.

(£} Manufacturers' joints

The most commonly used types of corrugated boxes are joined together
at one corner and this part .of the construction is called the manufacturers'
joint. The most popular method of making the joint is by gluing with a
waterproof adhesive. The glue lap should be minimum 1% inch (3 cm) wide
and the .adhesive evenly spread over the entire area of contact. The glue
lap can be fastened either on the inside or the outside of the box and may
also be extended beyond the horlzontal scoring lines into the box flaps for

. extra reinforcement.

The second joining method is by stitching with the same lap width
requirement as for gluing. The maximum distance between the stitches along
the lap is 2% inches (6.4 cm) in the United States, and 2% inches (5.6 cm)
in the United Kingdom. It is advisable to place a double stitch (tie.
stitch) at each end of the lap for extra reinforcement. Double~wall
corrugated boxes should be joined by stitching and not by gluing.

The third method of making the manufacturers' joint is by taping,
which is seldom used today. Since no lap is required in this case, some
savings are made in raw material consumption, The gquality of the tape used
must, however, be very good, preferably reinforced.

(g) Closure of corruéated boxes

Secure closure of corrugated boxes is of utmost importance and every
effort should be made to accomplish it effectively. The closure should be
at least as strong as the other parts of the box. Three basic closure
methods are used for corrugated boxes:

(1) Closing with adhesive: Gluing the flaps firmly together, both

at the top and the bottom of the corrugated box, is probably the
most effective method of closure strengthwise under the conditions
prevailing in developing countries. It is labour-intensive but
the costs of raw materials are low. One disadvantage of gluing

is that the boxes are difficult to cpen. Gluing also leaves an
opening between the bottom and the top flaps of the box., If the
contents have to be protected against dust etec., it is, therefore,
necessary to use an extra strip of tape to seal the box.

Carrier regulations in the United States state that not less than
50 per cent of the flap contact aréas must be bonded by the
adhesive. To increase the strength of the box it is, however,
recommended to have full adhesive coverage of the flap contact
areas and to use a moisture-resistant glue for this purpose.
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Closing with tape: Various grades of adhesive tape provide good
versatility for closing all types of.corrugated boxes. The main
grades of tapes are: :

- plain gummed paper tapes
~ reinforced gummed paper tapes
-~ plastic tapes

The first two categories have to be activated by moistening with
water - a fairly difficult operation if a good result is to be
achieved. Plain paper tapes must be of heavy substance and

good quality kraft paper grade. Plastic tapes e.g. vinyl-based,
are self-adhesive, very strong but also very expensive in material
costs. Slotted type boxes can be closed either by two strips
(usually reinforced or plastic tapes) or six strips of tape.

Two and six-strip tape closure

United States carrier regulations include detailed strength
specifications for the materials used in both methods. The paper
tape used in six strip sealing must be not less than 2 inches/
50mm wide. ' Reinforced tapes should be used for two strip sealing,
not less than 3 inches/75mm wide and extending not less than 2%
inches/60mm over the box ends (in the United Kingdom: 2 inches/
50mm) .

Corrugated box sealing with tape provides good protection against

contamination of the contents, tapes can be imprinted with advertising
(easy to detect pilferage), the boxes are easy to open and re—
usability is facilitated. Quality requirements for the paper,

and difficulties in the proper application of the tapes are major
disadvantages.
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(iii)

Way of applying six-strip Sealing

Closing with staples or by stitching: Stapling utilizes preformed

metal fasteners dispensed from magazine-fed equipment, whereas
stitching forms a wire fastener from a coil of wire during the
fastening process. In closing corrugated boxes, stitching is

used only for the bottom part of the box; stapling can also be

used to close the top part with the help of self-clinching stapling
equipment. Carrier regulations in the United States require regular-
sized stitches or staples to be placed on each side of the centre

seam and along the end edges in areas where the outer flaps over-

lay the inner flaps, and spaced not more than 2% inches/60mm apart.

Large-sized staples (width 1% inch/30mm) may be used across the

centre seam and along the end edges, spaced not more than 5 inches/
127mm apart. ’ ' '

Stapling pattern for regular size staples

Stapling pattern for wide-crown staples



Bottom stitching machine

Stapling/stitching is a relatively fast and inexpensive method
of closing corrugated boxes. It is not much affected by climatic
conditions, and no drying/setting time is required. However, it
does not provide the same rigidity to the boxes as gluing since
the staples have a tendency to work themselves loose. Top
closure requires good precision and good quality boxes. No
protection is provided against contamination of the contents.

(iv) Finally, the use of steel or plastic strapping should be mentioned
— not as a closing method as such but as a reinforcement of the
already closed corrugated box. Strapping can be combined with
any of the above-mentioned methods of box closure. Considering
the conditions in developing countries, the best results would
probably be achieved by closing the corrugated boxes with
adhesive and afterwards using plastic strapping as a reinforce-
ment.

5. Selection of the most economical dimensions of corrugated boxes

The most economical corrugated box style is No. 0201 (in the United
States: Regular Slotted Container — RSC) with regard to minimizing board
utilization while maximizing the enclosed volume. For boxes with identical
cubic volume, alteration of box shapes (relation between the length, breadth,
width and height of the box), however, changes the amount of board required
to make up the box. The prime reason for this is the different degrees of
overlapping in the flap arrangements of the boxes. The most economical
shape is achieved when the relation length:width:height equals 2:1:2.
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All three of the boxes illustrated below have the.same cubic contents.
The box in the middle, however, has a board wastage factor P of 33 per cent,
whereas the cubical box on the right has a P factor of 12 per cent.

L:B:H=2:1:" L:B:H=2:2:1 L:B:H=1:1:1
P=05; =33% P=12%

Since the cost of the raw materials (area of board) stands for 70-80
per cent of the total costs of a corrugated box, it is very important to

arrange the proportions of the box in a way which .is most economical in
board usage.

Very often,low and wide boxes are used because they are easier to
pack. Taking, for instance, metal cans as an example, they could fairly
easily be packed from the end of the box,as shown below, with considerable
savings in board consumption as a result. ' )
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Another example which shows that there are numerous ways of
arranging the shape of a box to achieve minimum board usage is illustrated
below. 1In this case; 24 cartons {11l x 4 x 15 cm) are grouped in different
ways and the board usage (in square metres/corrugated Box) is shown for
the various arrangements. It will be noted that the consumption of the
board can vary from 0.494 m2 to 0.675 m2, the latter having a board wastage
factor of P = 36 per cent.

A monograph for calculating the board wastage is shown on page 17.
In this context, it is worth mentioning that although present trends
towards metrication favour counting the number of articles in a box in
10s, a better flexibility in choosing economical box dimensions is
achieved by counts of 6, 12, 24 etc.

It must be appreciated, however, that a box can be economical in .
board usage but not necessarily in total costs, due to converting machinery
limitations or the standard paper widths that are available. Another
factor which, unfortunately, has to be considered is the effect on the
stacking strength, which is lower for a box of economical proportions{
as seen in the following diagram:
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If the desired volume of the box is known, its ideal dimensions are
easy to figure out by using the monograms on page 18 (for box style 0201)
and on page 19 (for box style 0320). 1In this context, it should be
noted that the most economical relations of box dimensions vary from one
box style to another, e.qg., as follows:

Box style Most economical relation
length:width:height

0201 2 :11:2
0204 7 1 :' 1:2
0301 1:1:0.25
0320 2:1:1
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Monograph for calculating wastage (P%) of board for regular
slotted containers - RSC, International Case Code No. 0201
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Monogram for determining measurements of style 0201 boxes

: o S - metric
vome _ MINIMUM BOARD AREA
(m?) REGULAR SLOTTCE)D0 CONTAINER (m?)
200 Q— )
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Monoéram for determining measurements of style 0320 boxes

medtric
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6. The most important test methods for corrugated fibreboard-

a. Bursting strength -(Mullen Test)

- This test records the resistance against spot pressure applied until
a hole is burst through the corrugated board. The result is gquoted in
Kp/cm? or lbs/sq. inch. A high bursting strength is .required for products
which generate internal forces which act outwards from within, such as
dried peas, plastic pellets, metal cans, nails, i.e. all small cobjects
which can move inside the pack and cause concentrated pressure on the
board in small areas. : '

Although the Mullen test is the most common quality denominator for
corrugated fibreboard boxes, the bursting strength value is mostly related
to the resistance of the box against drops, and is not an indicator of the
expected compression (stacking)Astrength_of the box. A normal and average
bursting strength value is 200 lbs/sq.inch, often referred to as the "200
pounds test". In this context, it is necessary to point out that when the
box quality is described as "200 pounds test" this does not indicate the
weight of the box and its contents nor does it indicate how much weight can
be stacked upon the box - it is only a quality indication for the corrugated
board itself, measured by the Mullen testing equipment (ISO - 2759/1974).

b. Puncture test

This test records the resistance against puncture by a pointed head
attached to a pendulum. The energy required to force the puncture head
completely through the sample, i.e. to make the -initial puncture and to
tear and bend open the board, is measured in Kp/cm or inch ounces/inch of
tear (puncture units). The puncture strength is related to the toughness
and stiffness of the board and to the resistance against outside mechanical
shocks. The values obtained are alsc better related to the stacking
performance of the box than the Mullen test and are, consequently, making
their way into many packaging specifications, particularly in Europe (IS0 -
3036/1975) . ' -

C. Flat crush test

The flat crush test measures the ability of the fluting to resist
compression (and provide cushioning). Expressed in Kp/cm?2 or lbs/sg.inch
(IS0 - 3035/1975)." '

4. Edge crush test {short column test)

This test measures the ability of a small, vertically placed sample
of corrugated board to withstand compression.. The force sustained by
the specimen is recorded in Kp/cm or lbs/inch. This test is perhaps the
most practical of all the corrugated board tests since it reflects the
rigidity of the board, and is in direct relationship with the stacking
performance ({(compression strength) of the corrugated box. However, it is
not yet commonly used in quality specifications (ISO - 3037/1979).

e. Conclusions

The most important tests for corrugated fibreboard are the edge crush
test and the bursting (Mullen) test. The other two - puncture test and
flat crush test cannot, however, be disregarded. In fact, an appropriate
balance between the principal corrugated board properties is necessary. A
fibreboard with a good balance of strength values would be e.g.:
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Edge crush test . 5.5 Xp/cm

Flat crush test - 2.2 K.p/cm2

Puncture test _ 42 Xp/cm

Bursting strength 12.8 Kp/cm2

7. The most important performance test methods for corrugated boxes

Once the corrugated board has been converted into the final product,
boxes, these can be submitted {with or without their contents) to various
performance tests which will give indications about the expected strength
of the boxes under various handling conditions. The most important
performance tests are the following:

a. Compression test: A box, either empty or with its eventual
interior fitments, is compressed between the rlateaux of a large compression
tester. The results can be reported as alternatively:

]

maximum load sustained (Kp or lbs)

~ maximum load (Kp) and deflection (in mm or inches) at failure

-~ maximum load within specified deflection (ISO ~ 2872/1973)

The compression strength values recorded by this test method cannot
be used as such to determine the actual stacking performance of a box, i.e.
how much load it will safely take. The following additional factors must
be taken into consideration: )

— the increase in humidity between the laboratory atmosphere and
the actual shipping atmosphere. It might be noted that with an
increase in RH from 50 per cent to 95 per cent, the box compression
strength -will decrease by approximstely 60 per cent;

—- the effect of storage time. After, say, 30 days storage the boxes
may have only about 80 per cent of their original stacking strength;

- the stacking pattern or types of pallets used. Displacement of
2 centimetres in stacking can result in a loss of compression
strength of about 40 per cent. Interlocking stacking of the boxes
can give as much as 50 per cent loss of stacking strength, and the
use. of pallets with an open under deck, a loss of up to 65 per cent;

— rough handling, e.g. by drops, can also weaken the boxes considerably.

An example:

Factor Loss : Residual strength
95% RH . 60% - 0.4
30 days storage 20% 0.8
Use of pallet 50% 0.5
Rough handling 10% 0.9

The residual strength factors can be mathematically combined by
multiplication and the result, in this example, shows that the box retains
only 14 per cent of its original, laboratory measured compression strength
value. However, in this case no account has been taken of the stacking
support provided by the contents of the box.
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b. Drop. test: A box with its actual or simulated contents is-
dropped from a specified height and in a predetermined position, A test
cycle usually consists of a number of drops with the box in different
positions. The results are recorded as visual observations. The drop
test is very simple to carry out, even without equipment, and, whatever
test cycle is used, will give valuable information about the strength
and performance of the boxes (ISO - 2248/1972).

C. Vibration test: ThlS test prov1des an . accelerated simulation

- .of transportation vibration effects. A box, or a stack of boxes oxr even

a full pallet-load of boxes, with normal or simulated contents is subjected
to controlled vibrations on a special vibration table.- This test is used

to find out the expected damage by vibration during transport, the efficiency
of the interior fitments and cushioning materials, the closures of the boxes
etc. The equipment for the test is highly specialized and expensive (Is0 -
2247/1972) . '

d. Certification schemes for fibreboard boxes: In Europe and the
United States, most fibreboard boxes are certified in compliance with
existing standardized requirements. These requirements are usually
specified by the rail or road freight organizations, by industry organiza-
tions or by standards institutes. The importance of the certification
system to the box user is that once the optimum quality requirements for
performance by the box to successfully ship the goods have been established,
he then has the assurance that future supplies ordered to that specification
would be of the same quality. Criteria for the quality control of the
boxes delivered has thereby heen established and tests can be carried
out to control that the gquality specifications have been observed by the
supplier. Most corrugated box manufacturers have, at least, some of the
basic equipment for this purpose. Neutral testing with more elaborate
equipment can be carried out by an independent testlng laboratory at
reasonable costs.

The bursting strength value is still the dominating factor in official
box specifications, of which the most widely used is Rule 41 of the Uniform
Freight Classification in the United States.

The minimum reqguirements for corrugated boxes as per Rule 4) are
given on page 23.

o+ THIS C4 pY

2 singLEWALL &

l BOX MEETS ALL CONSTRUCTION
REQUIREMENTS OF APPLICABLE
FREIGHT CLASSIFICATION

BURSTING LBS PER
§ TEST 200 SQ INCH
A MIN COMB LBS PER

WT FACINGS 84 M SQ FT

SIZE LIMIT 5 INCHES

Example of certification stamp for
corrugated boxes.
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Rule 41 is concerned with specifications for rail transport. Equiva-
lent requiremeénts for road transport are contained in the U.S. National
Motor Freight Classification (Rule 222). Both rules have been developed
for domestic shipments, while in the United Kingdom different specifications
have been established for export shipments. It should alsoc be noted that
boxes for fresh fruit and vegetables (except bananas, onion sets and -
papayas) are exempted and separate specifications have been laid down under
item 41816 of the U.S. Uniform Freight Classification. There are no general
specifications for corrugated boxes used in air or sea transport.

e. Performance of corrugated boxes in tropical climates: Although
the corrugated box is the most widely used shipping container for all kinds
of products, it has one definite drawback = its susceptibility to moisture
in the air (Relative Humidity: RH). Paper is a very hygroscopic material
and the lower the quality of the paper, the more moisture it takes up from
the air. Consequently, the user of corrugated boxes cannot expect
satisfactory performance out of his boxes unless they are made out of
first-class paper raw materials, preferably even especially treated to be
moisture-resistant, combined with waterproof adhesives and possibly even
surface treated with wax/plastics to make them water repellent.

A particular difficulty in determining corrugated box quality is to
relate laboratory test results to performance in the field under tropical
conditions. Laboratory tests, in order to be reproducible, must be carried
out under controlled atmospheric conditions (conditioning of the samples
to be tested). This usually takes place in either one of two standard
atmospheres:

- 27°C (73°F) and 50% RH, or

- 20°C (68°F) and 65% RH.

Both are obviously far from the existing field conditions in the
tropics. The Technical Association of the Pulp and Paper Industry of the
United States (TAPPI) has, therefore, adapted three additional standard
atmospheres for testing:

- normal, high humidity 23°c (73°F) and 85% RH, or
- tropical conditions 32°C (90°F) and 90% RH, or
- cold storage conditions 4°c (40?F) and 85% RH.
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8. Basic technical specifications for the procurement of corrugated
boxes

- Designation of box

- Product to be packed

- Quantity and arrangement of contents in the box (alternatives)

- Style/construction of the box, including interior fitments

- Type of corrugated board/flute configuration

- Quality grade of corrugated board/eventual raw materials
specifications

- Minimum required bursting strength (Mullen)

- Inside dimensions of the box/eventual tolerances

- Type of manufacturers' joint :

- Special features/treatments

- Detailed printing instructions, including quality certificate
stamp

- Quantity of purchase (alternatives)

- Method of packing/shipping empty boxes

9.  Summary of some technical and economical aspects of corrugated
box specifications

Establish written specifications for each type of box,; in close
collaboration with your supplier. If the boxes are printed, request
the supplier to print a guality certification stamp on each box. From
time to time send in samples to an independent testing laboratory to
be checked for quality compliance.

Always maintain a close, personal co-operation with your box supplier
in order to be able to adapt to his technical standards and manu-
facturing limitations, raw material and equipment measurements,
production schedules etc. He is also expected to give you assistance
in the design of any new boxes you might need and provide you with a
corresponding sample of his suggested specifications.

Make sure that the best possible raw materials are used {liners,
corrugating medium, adhesives, etc.). Pay particular attention to
various possibilities of increasing the moisture resistance of the
boxes. Avoid bleached or mottled liners which might unnecessarily
weaken the strength of the boxes by 5~10 per cent. If you are using
A-flute, consider changing to C-flute. Your supplier should give you
a price bonus for less raw material used.

In determining the dimensions of the box pay particular attention to:

- your supplier's raw material sizes;

- economical utilization of the raw materials as explained elsewhere
in this note;

- pack in-units of 6, 12, 24, etc. instead of in 10s and 20s.

This gives much more flexibility for alternative proportional
dimensions of the box;

- dimension the box as tightly fitting as possible. This saves raw
materials, adds protection strength and prevents tearing/scuffing
of labels etc.;

- try to reduce the number of box sizes as much as possible (in-
house standardization) and to adapt your box sizes to eventually
existing international or regional standards;
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- adapt your box sizes to standard pallet sizes for effective
utilization of the pallet area. The module (length x width)
of 23 13/16 x 15 3/4 inches (600 x 400mm) gives. a 100 per cent
utilization of the most common ISO standard pallets 1200 x
1000 mm and 1200 x 800 mm {(approx. 48" x 40" and 48" x 31%").

Pay particular attention to technical details which hightvinfluence the
strength of your boxes: '

- avoid excess printing; even with the best manufacturing
practices, printing pressure crushes the corrugations of the
fluting. In particular this concerns continuous, horizontal
band-like patterns. In most cases, one colour printing is
enough; you should also seriously consider unprinted boxes
with glued—-on printed labels; ' '

- if ventilation slits or holes etc. are to be incorporated in the
box design, see to it that they do not unduly lower the strength
of the boxes. Place such holes as high up as possible on the
side of the box and in a horizontally staggered pattern;

- the top and bottom closures should be, at least, as the other
parts of the box. Use a full coverage of moisture resistant
adhesive to bond the flaps strongly together. Gummed paper tape
should be of very good quality, preferably of a reinforced grade.
Use mechanical tape moistening equipment and clean such egquip-
ment thoroughly after each working day. It is an unnecessary
waste of money to extend the tape more than 2% inches (60mm)
over the edge of the box. Stapling/stitching should be executed
with great care — watch out for incorrect clinching of staples and
stitches, particularly in connexion with wide crown top stapling;

~ study eventual applications of plastic strapping to reinforce
your boxes;

- it might be possible for your box supplier to extend the manu-
facturers' joint lap partly into the top and bottom flaps of the

box. This will reinforce the corners at no extra material cost.

In the distribution to the local market, look for opportunities to
make the boxes returnable, to be reused 2-3 times.

Store empty boxes as dry as possible. 50 pet cent RH is ideal. Stack

bundles flat, do not store directly on the floor, do not walk on box
bundles, rotate stock on-a "first in-first out" basis.

When delivering your products, packed in corrugated boxes, make sure
that they are not lifted on board ship in nets. Even if loads are not
unitized, pallets should be used in ship loading, with spreaders
between slings, to prevent cutting into the boxes.

Always check with your supplier on the eventual benefits in price for
the purchase of a larger quantity per order.

Better quality corrugated boxes will cost more but, in most cases,; you
will be able to offset the higher price by minimizing claims resulting
from transporr damage and also by obtaining a better sales value for
all the products arriving in a better overall condition at their
destinations.
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Checklist for the planning of transport packages

Transportation requirements

(1)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

(x)

Are the climatic conditions throughout the transportation
cycle known?

Has the package been constructed to protect its contents against
climatic hazards, such as weather, humidity, changes of tempera-
ture, etc.?

Are the handling methods, number .of réloadings, equipment used
etc., throughout the transportation cycle known?

Has_the.package been constructed to withstand shocks during
transport and strain during storage?

Has the package been c¢onstructed to offer-protection against
pilferage?

Can the package used for the domestic market also be used for
export?

Can the same export package be used for all export destinations
and ways of transportation?

Have all different ways of transportation (sea, air, road, rail)
and their technical and economic effects on the construction of
the transport package been studied?

Has the effect of palletization and containerization on the
construction and economy of the transport package been studied?

Have the standards, laws and regulations affecting transport
packages in the target markets been observed?

Product requirements

(1)

(ii)

(1ii)

Is the product designed to be easily packed for transport?

Are changes in product design possible to adapt it to the
transport package?

In order to keep its properties, does the product need extra
protection in the form of:

- Anti-corrosive agents?

~ Protection against contamination?

~ Shock-absorbing materials?

— Protection against rodents, lnsects, mould, etc.?

Distribution requirements

(1)

(i)

What kind of transport packages do your competitors use and why?

Is there any particular trend to be obsérved that will entail
changes in the near future?
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(iii) Have the importers'/wholesalers'/retailers' opinions been
ascertained on: ‘

- Quality standards?

- Package sizes and weights?
- Markings?

- Closure methods etc.?

4. Types of transport packages for export

(1) Have currently used transport packages been studied for
possible improvements in quality and structural design?

(ii) Have alternatives been studied e.g., for the following different
types of transport packages?

— Bulk containers of various materials?

~ Wooden crates and boxes?

~ Plywood and particle board boxes?

-  Wirebound boxes?

- Corrugated and solid fibreboard boxes?

- Steel and plastic drums?

-~ Fibre drums? .

- Expanded or rigid plastic containers?

- Paper, plastic and textile bags?

~ Bales with different wrapping materials?

~ Different materials for cushioning against shock during
transport, closures, prevention of corrosion, shrink or
stretch film for unitizing etc.?

(iii) Have these types of transport packages and raw materials been
thoroughly studied with respect to:

- Economy of specifications, e.g., minimum waste of raw
materials?

- Domestic availability?

- Possible substitutes and their adaptation to export
requirements?

- Necessity to import high quality raw materials or ready-
made packages? '

— DPossibilities for savings in freight costs through reduced
package volumes/weights?

5. Marking of transport packages

(i) Have the international ISO pictorial markings for the handling
of goods been used? (see page 5).

{(ii) Are eventual additional verbal handling instructiqns expressed
in the proper language/languages? (see table on page 4).

(iii) Are transport packages and freight containers marked according
to the requirements of the port and customs authorities in the
respective importing country such as:

- Port of destination?

- Transit instructions?

— Name and address of consignee?
- Country of origin?
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Name and address of sender?

Case dimensions?

Case serial numbers/total number of cases?
Invoice and/or order number?

Number of import licence etc.?
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Pictorial markings for the handling of goods

' (ISO Recommendation R 780 and some additional examples from the United
States) ' ) ‘

INTERNATIONAL

| q)
"
N

51ing hexe Fragile. Handle with care Use no hooks

A s | RN /
\YY/
_S.é iy
= § » ‘fT~ ,
[ J
;‘;'::y--; - Keep away from heat - Keep dry

Centre of gravity

- U.S. STANDARDS

De not roll Hand truck here _ bxeep away from cold
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Checklist for laws, regulations and standards related to
products and packaging

1. Protection of health and safety

(i) Are all the packaging materials used (including accessories,
such as printing inks, adhesives, etc.) in conformity with
existing laws and approved for direct contact with food?

(ii) 1Is this certified by the package supplier/converter in accordance
e.g., with the internationally recognized regulations of the
United States Food and Drug Administration (FDA), the European
Economic Community (EEC) or e.g., the German Bundesgesuntheitsamt?

(iii) Have such regulations been checked and certificates issued in
respect of the particular nature of the packed product?

(iv) Have specific regulations for packaging and mandatory labelling
to prevent misuse been checked for such products as drugs,
medicines, pharmaceuticals, alcoholic beverages, tobacco products,
household chemicals, cosmetics, dietary products, aerosols, etc.?

(v) Are there any requirements for child-proof closures of the packs?

(vi) When perishable foods such as meat, fish, seafood, poultry, eggs,
dairy products, etc., are packed, are there any regulations on
sanitary certification, prescribed packaging materials, date or
other markings in the target markets?

(vii) Are there any specific hygiene regulations for machinery or
personnel carrying out the packing operation?

(viii) If the product is classified as dangerous (explosive, inflammable,
corrosive, poisonous, radioactive etc.), have existing international
and national regulations for packing;, transportation and marking
of such goods been observed?

2. Fair trade practices and labelling

(1) Does the product's name properly describe the product without
being misleading as to its nature or origin?

(ii) Does the product name and quality grade conform to international
" (e.g., IS0, FAO/WHO, OECD), regional (EEC) or national standardized
nomenclature?

(iii) When a picture of the product in use is shown on the package,
can this be considered misleading as to the contents of the pack
or as to the actual size of the product packed?

(iv) Are any special claims, eventually printed on the package, such
as "new formula", "economy size", "weight reducing"” claims for
dietary products, etc., clearly substantiated and allowed by
existing regulations?



(v)

(vi)

(vii)

(viii)

(ix)

{x)
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Have deceptive sizes and constructions, such as hollow side
walls, false bottoms or covers, excessive fillers etc., been
avoided?

Is the average declared weight/volume or allowance for slack
£ill within the tolerances of existing regulations?

Does the text on the package include eventually mandatory
information on:

- Country of origin?

- Name and address of producer/packer/importer?

- Welght/volume/count of content expressed as drained/net/
gross values in prescribed metric and/or imperial units?

-~ List of main or all ingredients and additives in the correct
way and sequence?

~ Warnings against potential dangers to the consumers'  health

through misuse, overdosing or incorrect handling of the package?

Is the text printed in the prescribed language/languages?

Does the size of the various elements of the text conform to
existing legal specifications?

Is the text positioned in the prescribed places on the package
or the label?

3. Additional information

(1)

(ii)

(iii)

Is the information about the product and its use given in
conformity with eventual recommendations issued by local
consumer organizations?

Should mandatory or voluntary information be included, e.g., on:

- The nutritional value of foods?

~ The mineral, vitamin etc. content of the foods?

-~ Number and sizes of servings?

~ Date of production or latest recommended date of consumption?

~ The unit price of the product?

Does the label carry eventually necessary code markings of the
Universal Product Code (UPC) or the European Article Numbering
(EAN) systems? '

4. Environmental aspects

(1)

(ii)

Is the type of package, such as non-returnables, easy-opening
can closures, aerosol propellants etc., allowed by environmental
legislation in the target markets?

Are there any specific regulations against packaging materials
of vegetable origin, such as wood, straw, hay, or against used
textile sacks, shredded waste paper, etc.? Have the eventually
necessary fumigation or sterilization certificates for such
materials been obtained?
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(iii) Are there any fiscal duties to be paid in the target markets
- e.g., for non-returnable packages? ’

5. Standards

(1) Does the construction, dimensions, size, capacity and material
specifications of the package conform to eventual standards or
recommendations issued e.g. by:

- 180, OECD or other international bodies?

- EEC, CEN or other regional organizations?

- National standards institutions in the respective target
markets?

- Voluntary industry agreements?

- IATA or other international transport conventions?

- National road or rail carriers? ]

~ National wholesalers' or retailers' organizations?

6. Marking of transport packages

(i) Have the international ISO pictorial markings for the handling
of goods been used? (see page 5).

(ii) Are eventual additional verbal handling instructions expressed
in the proper language/languages? (see table on page 4).

(iii) Are the transport packages and freight containers marked
according to the requirements of the port and customs
authorities in the respective importing country (see checklist
for transport packaging).
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Checklist for the development of consumer packages for exports

1. Product requirements

(1) Does the product need extra protection to preserve its taste,
aroma, colour, form, dryness, moisture, etc.?

(ii) Does the product need extra protection against moisture, light,
odours, heat, cold, oxygen, corrosion and other chemical reactions,
micro-organisms, insects, rodents, mould, pilferage, etc.?

(iii) cCan the design or composition of the product itself be modified
so that it is economically, or technically, better adapted to
the consumer package, if necessary?

(iv) Can the same packages/designs used on the domestic market also
be used for export?

(v) Can the same export packages/designs be used for all the
prospective target markets or are modifications required for

some countries?

2. Distribution requirements

(i) what kind of consumer packages are used by your competitors,
and why?

(ii) Is there any particular trend to be observed that will entail
changes in the near future?

(iii) Is it necessary now, or in the near future, to provide the
packages/labels with the UPC (Universal Product Code) or
EAN (European Article Numbering) bar coding symbols?

(iv) Have the importers'/wholesalers'/retailers' opinions been
ascertained on:

- Types of packages?

= Quality standards?

- Package sizes and dimensions?

- Suitability for display?

-~ Ease of unpacking and price marking?
— General graphic layout?

3. Consumer requirements

(i) Has the product itself been adapted/modifed to the consumers'
tastes and requirements in the target markets vis-a-vis e.g.
product design, shape, colour, scent, sugar cdntent, spicing,
etc.? Has this been verified by field tests among consumers
in the target market(s)?

(ii) Is the size of the package suitable for consumers as regards
volume of contents, number of servings, measurements of home
storage facilities, etc.?

(1ii) 1Is the package convenient for the consumer to handle, open,
reclose, empty, dose, reuse, destroy after use, etc.?
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{(iv)

(v)

(vi)
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If the package is provided with an opening device, is this
clearly indicated, and easy to use?

Is the general layout of the graphic design acceptable to the
consumers in the target markets? Has this been verified by
field tests among consumers in the target market(s)?

Does the text on the package/label provide consumers with
comprehensive and easy-to-understand information on the
special features of the product and its use?

4. Types of consumer packages for export

(1)

(ii)

(iii)

(iv)

(v)

{vi)

Have alternatives been studied e.g. for the following types
of consumer packages and packaging materlals-

- Metal and composite cans?

- Aerosols?

- Glass bottles and jars?

-~ Plastic bottles and other rigid plastic containers?

- Thermoformed plastics?

— Skin and blister packs?

- Expandable plastics?

- Flexible packaging materials (foils, films, paper, and
their combinations), as wraps, pouches, bags, etc.?

- Paperboard cartons?

~ Speciality packs, gift packaging, etc.?

Have these alternative types of consumer packages been
thoroughly analysed as to their:

- availability from local suppliers?
- adaptation to export market requirements as to their
technical and promotional quality, e.g. printing?

Has the alternative of importing packaging materials or
ready-made packages been objectively studied?

Have negotiations been carried out with the government on
eventual restrictions of imports or on customs duty drawback
arrangements for re-exported packaging materials?

Has the feasibility of contract packing, either in the
producing country or in the target markets, been investigated?

Has the mechanization of the packing process been studied for
possible savings in costs, or for meeting the general hygiene/
exact quantity requirements in target markets?

Promotional design of consumer packages

a.

General layout

(1) Should the general layout/positioning of the package or
label design be traditional, i.e. only slightly different
from that of competitors, or original, i.e. radically
different with a high attention value?



(i)

(1ii)

{iv)

(v)

(vi)

(vii)

(viii)

(ix)
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Should the general layout/positioning of the package or
label design put emphasis on:

~ The brand: corporate brand mark/logotype or
product brand name?

~ The product: product designation, illustration, use,
quality, "Unique Selling Proposition", etc.?

- The target: men/women/children, whole family, ethnic
groups, age, high/medium/low-income groups,
etc.?

Should the layout reflect only one of these concepts or
consist of a combination of two or all three of them?

Is there a strong "family look" between the various
packages/labels used by the same producer, reinforcing
the total visual impact of all the products on the super-
market shelf? In this context, is there a need for
differentiation between product categories, for instance,
by identification of product groups through colour coding
or other means (as used e.g. for various types of medecines/
pharmaceuticals or processed foods)?

If the product has a distinctive USP (Unigue Selling
Proposition), is this clearly and prominently reflected
in the layout?

Does the overall design and printing quality correctly
reflect the price range and image of the product?

Should the layout/text include references to other
products made by the same manufacturer?

Have all the visible parts of the package, e.g. top,
back and side panels, been utilized in the layout?

Is there a specifically designated space left blank

in the layout to facilitate price marking by the retailer?
Can the UPC/EBN bar coding symbols be incorporated in the
design if this becomes necessary in the future?

If a change or modification of the current package/label
designs has to be made, should this be done step-by-step
or in one single operation?

Illustration

(1)

(ii)

Does the illustration provide a true and honest picture
of the product as it is inside the package as to size,
colour, degree of processing, ingredients used, etc.?

Is the illustration understandable, and in good taste,
to the consumer in the target market, e.g. with respect
to moral or religious concepts?
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C.

d.

e.
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(iii) Is the illustration in cqnformity with the existing laws
and regulations in the target market(s)?

(iv) Does the illustration convey a distinctive image of the
exporter/producer and his country?

"(v) Is the illustration suitable for reproduction in black
and white in advertising or on television?

(vi) 1Is it possible for the local printers to reproduce the
illustration in acceptable quality, and at reasonable
cost?

Colour

(1) Are there any particular colours which are preferred
or should be avoided in the selected target markets?

(ii) Have fashion trends been observed in the selection of
colours?

(iii) Arxe the selected colours strongly associated with the
type of product, and the consumer target group?

(iv) Has the visibility and readability/contrast of texts,
and the effect of colours on apparent package size, been
taken into consideration?

(v) Have the technical and .economic aspects of the selected
number of colours been discussed with the printer?

(vi) Is the number of colours in proportion to the desired
effect of the design and to essential commercial require-~
ments? Is there a strong reason for each additional
colour?

Shape

(i) Does the shape of the package reinforce the brand image
of the product?

{ii) 1Is the shape of the package convenient for the consumer
to handle? Does it cause problems in the filling line,
e.g. through instability? Is the package easy and stable
to stack in retailers' displays?

(iii) Do the shape and dimensions of the package conform with
eventually existing standards or trade practices in the
target markets?

Text

(1) Is the text easy to understand, clearly visible, easily
readable, and does it have a high attention value on the
shelf?

(ii) Is the typography up-to—-date, and consistent throughout

the package/label design?



£.

(iii)

(iv)

(v}

(vi)

(vii)

(viii)

(ix)

(%)

(xi)
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Is the product name correctly expressed and does it
stand out clearly from the background?

Is the text in conformity with the laws, regulations and
trade practices in the target markets regarding:

- country of origin, manufacturer's name and address;

~ product designation/quality grade;

-~ composition of product: ingredients, colour, model,
size, etc.; .

- nutritional value of the product;

- quantity expressed in correct units;

- number of servings;

- shelf-life, manufacturer's guarantee, etc.?

Is the text printed correctly in the required language(s},
in the required size, and positioned according to eventual
regulations?

Does the text give information about the origin of the
product, its manufacturer, its traditions, manufacturing
methods, etc., which might be of interest to the consumers?

Does the text include comprehensive and easy-to-understand
instructions for the use of the product, recipes, etc.?
Have descriptive illustrations been used for this purpose?

Does the text clearly state how the product should be
stored?

Should the package/label be provided with date marking,
and has space been reserved for this in the layout?
Should this be expressed as the date of manufacture or
as a limit date for the safe use of the product (maximum
shelf~life)?

Is the brand name and logotype distinctive and suitable
for use in the target markets?

Has the brand name and logotype been correctly and uniformly
used on all packages/labels?

Briefing of graphic designer

(1)

(i)

Have the most important marketing policy decisions,
influencing the design of the package, been discussed,
formulated, and agreed upon by top management?

Have these decisions been expressed in writing and given
to the designer as guidelines for his work? (See attached
model of a graphic designers' briefing form.)
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PROJECT NO. :

GRAPHIC DESIGNERS BRIEFING FORM

1. Project title:

2. Client data:

Name of producer:

Address:

Telephone: Telex: , Cable:

Name/Title of contact person::

Project commissioned by:

Date:

Brief description of producer's company, manufacturing location(s),
history, ownership, size etc.:

3. Product data:

Description of special features which should be reflected in graphic

design (U.S8.P. ~ Unique selling propositions):

4. Package/label data:

Current Planned

Type of pack
" Raw materials
Size{s)
Shipper type
Raw materials
Units/shipper

Shipper dimensions
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Graphic design of shipper also required: YES / / NO /
Printing method for unit pack/label:
Current Planned
Letterpress: / 7/ / /
Lithography (offset): / / /_/
Flexography: / / [/
Rotogravure: / / / _/
Silkscreen: / / /_/
Printing directly on pack/label / _/ [/
Printing on labels / / /7
Number of printing colours
Name of present pack/label supplier:
Market data: Current Planned
Total quantity available for export
Total quantity available for domestic
market
Appr. market share on domestic market: % %
Primary export target markets/areas
1. 2. 3.
Secondary export target markets/areas
4. 5. 6.
New graphic design will also be used on domestic market?
YES / / No / _/

Competition:

These companies/brand names are our major competitors:

On export markets

Compared with the competition, our

Product quality is: Higher [/
Equal [/ /
Lower /

On domestic market

Price is:

Higher
Equal



Page 16

.2-50
7. Consumer data:
Our product is intended for:
Expatriates [/ /
Upper class consumers /7
Middle class consumers / /
Working class consumers / /
Male Female

Age group: over 35 years /7 [/

' 20~35 years [/ [/

Teenagers / _/ / _/

Children / / / _/

|
|

Consumer knowledge about type of product (excluding expatriates)

Very Fairly Slightly  Product new,

Export market familiar  familiar familiar  unfamiliar
l7 L7 LT L7
r7 L7 L7 yavs
(7 L7 LT yavj
(7 L7 [T avs
7 L7 [ L7

Domestic market /7 /7 /[ 7 L7

8. Basic design criteria:

The graphic design should put emphasis on:
Strong Medium Small

7/ /

~
~~
~
\I

- Producer's corporate brand/logotype

|
|
|

|

“~
~
~
~
~
~

- Product brand name

|
N

|

~
~
~
~
\
~

- Product designation/quality grade

|

~ Product related illustration [/ [/ [/
- Consumer related illustration/text / [/ / / [/
- Origin related illustration/text / / / / /[ /

— Other:

The graphics of the package/label should strongly associate with other
products made by our company (Family range appeal).

YEs / / No / [/
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Language (s) to be used on packages/labels:

Version A

Version B

English

)
French Z::?
Spanish 12:37
German [::7
Arabic Z::7
Other foreign: /hj7.
[ 7
[ 7
Domestic, local:‘ /*#7
[/

yav)
)
yaw)
YA
Y
[ 7
yavi
[ 7
)
[ 7

|
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Version C

|

L7
[ 7
7
L7
[/
[ 7
A
YA
L7
/7

|

(Mark each position: with "P" if text has to be included in print;
with "L" if additional label can be used)

Marketing of the product is supported by promotion in:

Current Planned
Store demonstrations /7 [/
Posters /7 / _/
Newspaper ads e.g. by distributors / / /7
Colour ads in consumer magazines / / /[ /
Radio /7 /7
T.V. [/ [ _/
Direct mail/printed matter / / / _/
Space to be reserved for UPC or EAN
bar coding symbols: YES [/ [/ NO / [/
Appendices:
Samples of currently used packages/labels / /
Samples or illustrations of competitors 7
packages/labels !
All descriptive texts to be printed on 7
packages/labels -
Authorization
This document has been made on
Date
and is-authorized by:
Signature

The information contained herein is confidential, not to be copied or

released to unauthorized persons.
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This Export Packaging Note 19 has been updated and gives now the 7th edition
of the International Fibreboard Case Code.

=

INTERNATIONAL TRADE CENTRE UNCTAD/GATT
Export Packaging Note - No. 19



,,,,,

2-54

- CONTENTS

INTRODUCTION

INTERNATIONAL FIBREBOARD CASE CODE

1. Symbols used in drawings and computer systems
2. Case dimensions
3. Sheet dimensions
4. Style versions
S. Combination of types
6. Styles and the manufacturers joint
7. Examples for all styles
8. Description of basic type groups
9. Writing of the style code
10. Closure of boxes
11. Closure by taping
12. Closure by stitching
Group 01 Commercial rolls and sheets

Group 02 Slotted-type boxes

Group 03 Telescope-type boxes
Group 04 Folder-type boxes and trays
Group 05 Slide-type boxes

Group 06 Rigid-type boxes

Group 07 Ready-glued cases

Group 09 - Interior fitments

Page

iv

B b b WLNNDNDNDND N -

(5]

10
15
25
28
30
-35

"INTERNATIONAL TRADE CENTRE UNCTAD/GATT
Export Packaging Note — No.19



2-35

INTRODUCTION

The basic concept of the International Fibre-board Case Code was developed in 1958 by Mr. Johan
Selin (the International Trade Centre's Principal Adviser on Export Packaging), based upon a system
which, at that time, was used in the corrugated box industry in Finland. In the beginning it was known as

-the "Selin-Code"—a term which is still used, e.g. in the official Australian standards.

The International Trade Centre UNCTAD/GATT gratefully acknowledges the permission granted by
FEFCO to reproduce the Code for distribution to the industry and trade in developing countries.

N INTERNATIONAL TRADE CENTRE UNCTAD/GATT
Export Packaging Note — No. 19



L FIBREBOARD

CASE CODE

This Code has been developed by FEFCO and ASSCO as
an official system to substitute long and complicated ver-
bal descriptions of fibreboard case and packaging con-
structions with simple symbols internationally understood
by all, regardless of language and other differences.

The references may be used in orders and specifications
for packing cases.

Additions and modifications may only be made by FEFCO
and ASSCO.

Symbols used in drawings and computer systems.

Computer
Drawing symbol code Description
Cuts, scores, slits etc.
CL  contours of erected cases or cutting lines of case bianks
SC  slotted cuts
— Cl crease lines (inward bend)
- - - - - - CO  creaselines(outward bend)

MM B S SRS G SMSIE ARG N D S M SRS S @ SE M s So

== omo—me—== DS

IF I N R N Y Y Y R Y P PR Y Y RS Y PL

VAVAVAVAVAVAVEE.

slit-score lines (inward bend)

slit-score lines (outward bend)

double-scorelines

" perforationlines

soft edge cutting lines

A A o e R o TP  tearperforation
Manufacturer’s joint
LVELELREEEELTERELTEETET s stichedjoint
L LLLLLLLLLLLLLLL ™ Tapedjoint,
ANNNNNNNNNNN\ 6 Gleedjoint.
Openings
| G PC  handholds stripped
( ) UC  handholds non-stripped
lonmn NC  handholds non-stripped
FI\;‘; direction
Aﬂmmx Fb Flute direction indicator
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_The layouts of the styles in this Code are always viewed from the inside of the case.

Case dimensions'

~ Unless otherwise specified all dimensions are expressed
as internal dimensions in mm as follows:

Length (L) x Breadth (B) x Height (H)

Length(L) = thelonger dimension atthe opening

Breadth (B) = the shorter dimension at the opening

Height (H) = the dimension from the top of the opening
tothe base

Dimensions should be measured under standard climatic
conditions, on the flat blank from the centre of crease bea-
ring the thickness of the material in mind.

For telescope-type boxes the height of the upper part (lid)
should be given as a fourth measurement after an oblique
stroke, i.e.

355 x 205 x 120/40 mm

v 6 H O
For cases with overlapping outer flaps the length of the area
of overlapping should be given as a fourth measurement,
ie.

355 x 205 x 120/40 mm
©w 6 ¢ ©

_ Sheet dimensions

Unless otherwise specified, the dimensions of a corruga-
ted sheet are expressed in mm as follows:

1%t dimension x 2™ dimension

1%t dimension = along the glue lines

2™ dimension = across the glue lines

Style versions

Several case types may have derived versions without the
necessity to create a new style. In this case a suffix should
be added to the basic style number, separated by a dash.
Example; 0201-2.

A version may be unique to individual manufacturers.

Combination of types

The construction styles shown are of the basic types of fi-
breboard cases. If the ultimate construction is a combina-
tion of two or three basic models, e.g. flap arrangements,
they may also be described as follows:

Top flaps as 0204, Bottom flaps as 0215

This type may also be described as 0204/0215 (Top flaps/
Bottom flaps).

0204 0215 0204/0215

" f I T p
[". & L] LS ) L » i s i s i 3

]

Styles and the manufacturers joint

The drawing style layouts as shown in this Code may need
to be re-arranged depending on the Manufacturers Joint
chosen. :
Some styles may have a Manufacturers Joint which may be
glued, stitched or taped. A glued or stitched Joint may be
an extension of either the short or the long panel.

The sketches show how these would be indicated ona dra-
wing:

Example for all styles

B
Taped joint
3 2
! L l L L] g L L]
Glued or stitched joint

This applies to all designs in this Code.
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Description of basic type groups*

Writing of the style code

General remarks
Please note that several case designs contained in the

Code under a specific number could also be classified un-
der other basic type groups.

01 ,
Commercial rolls and sheets.

02

Slotted-type boxes consist of basically one piece with a
glued, stitched or taped manufacturers joint and top and
bottom flaps. They are shipped flat, ready to use and re-
quire closing using the flaps provided.

03

Telescope-type boxes consist of more than one piece
and are characterised by a lid and/or bottom telescop-
ing over the body of the box.

04

Folder-type boxes and trays usually consist of only one
piece of board. The bottom of the box is hinged to form two
or all side walls and the cover. The boxes can be set up wi-
thout stitching or taping. Locking tabs, handles, displays
panels etc., can be incorporated in the design.

05

Slide-type boxes consist of several pieces of liners
and sleeves sliding in different directions into each
other. This group also includes outside sleeves for
other cases.

06

Rigid-type boxes consist of two separate end pieces
and a body and require stitching or a similar operation
before they can be used.

07
Ready-glued cases consist of basically one piece, are
shipped fiat and ready to use by simple setting up.

09

Interior fitments such as inside liners, pads, partitions, '

dividers etc., whether tied to Case Design or as singular
items. Any shown number of panels is arbitrary and may be
increased or decreased as required.

* The terms Box, Container and Case are interchangeable in the context .

of these descriptions.

Fullcode:  XXXX-XXXX

style: 00X,

Style version: XXX

The standard recognised |
shape/design from this
code.

The version number to dif-
ferentiate the variation from
the standard design (corres-
ponding to an individual
drawing or CAD/CAM lib-

rary).
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Closure of boxes

Correct and effective closure of the packages is as impor-
tant as the packaging construction itself.
The following methods of closure are possible either singly
or in combination:

by gluing, cold or hot

by taping

by interlocking

by stitching

Closing by taping
This can be done according 1o the examples shown.

Closing by stitching
This can be done according to the examples shown.
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Codification des conditionnements intérieurs

La gamme suivante de conditionnements intérieurs est co-
dée selon le nombre de panneaux, pour toute combinaison
de formes (pour systémes informatisés).

Kodifizierung der Inneneinrichtungen

Die folgenden Inneneinrichtungen werden nach der Anzahl
der verwendeten Tafein codiert, und zwar in jeder Kombina-

tion (fir Computersysteme).

Coding of interior fitments

The following range of interior fitments is coded depending
on the number of panels used, in any combination of sha-

pes (for computer systems).

o coses s ———— —

Nombre de panneaux

Anzahl derTafeln CODE

Number of panels
2 0982
3 0983
4 0984
5 0985
6 0986
7 0987
8 0988
9 0989
10 0990

0982/0999

e war o v o - -

Nombre de panneaux

Anzahl derTafeln CODE

Number of panels
1" 0991
12 0992
13 0993
14 0994
15 0995
16 0996
17 0997
18 0998
19 0999
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