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ABSTRACT

Al the rﬁguﬁst-Qf-CliphLekTMQSimpakl,'Lanﬁon,'ﬂnﬁarioﬁ Canada,
five demountable plywood containers wers sent to the U.s. Army
Materiel Command Packaging, Storage, and Containerxization Center

{AMURSCC) for testing. The top,

container were held together with the Clip-Lok

system. Of the five containers,
genegral supplies {
of liguids. 'The &

Wo containers

bottom, sides, and ends of each
- O ﬁm~faateninq
three were tested for ghipment of

sparg  parts) and two were tested for the shipment

tested for the shipment of liguids

each contained a special disposable plastic bay +o contain the

Ligudig,

The tests were designed to determine if the containers

(held together with the Clip-Lok™ asysteml) can be used as

shipping containers in the Army

supply system. Excapt for the

‘plastic disposasble bags, the test resulba demonstrated that the
containers {i.e., the boxes themselves) will survive the. handling
hazards expected in military distribution as simulated in the

laborstory by a seguence of rough handling tests. -

Prepared By:

SAM |
Mechanical Engineer
ANC Packaging, Storage,
and Containerization Center

Syt

Ereparsed By:
A AT

Pachkaging Specialist
AMC Packaging, Storage,
and Containeriration Center

Reviewed By

) D i

CHARLES A, BURD

Chief, Bngineering and
Testing Branch

Engineering and Laboratory
Division

AMC Packaging, Storage,
and Containerization Center

Reviewed By:

s . .f} 1/ 4 ¢ 4“1,«-"“) / m.
(Al 770 f’:z’?’
ROBERY MoGILL :
Chilef; Engineering and
Laboratory Division
ANC Packaging, Storage,
and Containerization Center

Approved Hy:

0.L. LOLLIS
Divedtor
AMC Packaging, ‘Storage,

and Containerization Center

L Citation of a trade name 6f a

does not. constitute sn official -
another manufadturer's product,

available,
tyPe of product,

commercially available product
endorsement of one product over

: . : but only advise of what is
There are other suppliers of this type or a similar



VoS, ARMY MATERIEL COMMAND
PACKAGING, BTORAGE, AND CONTAINERIZATION CENTER
o - POBYHANNA, PA  18466-5097

TESTING OF --c;r.xwf.npK?Ef'i BYSTEMS' DEMOUNIABLE
PLYWOOD CONTAINERS

. AMCPSCC Aszignnent Roport TE-LE-50-91

. SAMUEL. BAROODY
Mechanical EBngineer

JAMES D. MOTT
Parkaging Specialist

July 1891



CONTENTS

INLroduatdon ——mm e o e sy e
Discussion ieresmmmmemmssim sy
Congluslonsg ==—-m=-- i i
Recommendation -==-=-mmdemmam o
Keyword Identdfiers ~--w---o- e

Distrlbut ign Liﬁit . o ot e e o

Paragraph
L

(S S-S

£

1
10
1L
11



et

for both wet and dry goods, The Clip~Tuk’
on the container panels much the same as the spring-cli ,3yﬁt&m’

Buiit™ gysteml De

1. Introducticn. The Clip~Lok™ Sy stemt im oo patented
celiapsible container system which enables plywood boxes to ke
clipped togather or taken apart in minutes {see photograph 1). It
can, be uged in a variety of different shzggawgfstoraga appi;aatlonm
ﬁyatem Hegs: slots

nmant. Nunber TE~LS-24-~83, Testing .of Hardy
mountable PRP-B-AOL containﬁrs, The:
Manufagturer of Lha CLip~Lok™™ gysteml alaims the Army can

testeddunder Afsxg

:dwnefnt*ay weing this sysiem Oovey -any other multimt*ip container

syqtem, becalise tnma syatem im Uimpla* to use and meore economical
to maintain, Pive of these systems wers went o the Enginesrding
and Testing Branch for testing and evaluatlon.

Phetmgraph 1 View qhowing clip atf chmants of top panel
to gide and end panels OF . cantalnar 2.

Z. D*bCthiOn. 2. Dumny leoads used in testinq, The dummy Loads
us»d in the test corsigted of layera of 16~ by 12~ by 1D-inch
Fibarbodrd boxes (weighirg approx;mafaly 58 1b za) and a mixture of
wooaen Blockz. The dummy loads weére fkaged 50 as to- form .a type

Load {see photograph 2).  Water was used for the two "bag- ~in-hox
assemblias“ {oontyiners 4 and 5.

L gitation of a trade name of a commercially available product
does not gonstitute an official endorsement of ene product over
another manufacturer's product, ‘bhut only ‘advise of what is

available. There ars other suppliers of this typa or = similar
rypn of product



Photograph 2. The type 2 load placed in containers
through 3 Ffor testing.

b. Physical characteristics of the containers. The eytermor
and interior éamensiona af th; five containers and the: Jord weight
vlaced in each are shown in table 1.

. Testa conducted. PBach container was subjectad to the
following rough handling tegts, in the. sgguence showh:

(1) Mechanical hindling test (lzftinq and trangporting by
forklift truck -- road test) per Mathod 5011.1 of Federal Test
Method Standard (FTMBY) 101«

{23 Vibration test {repetitive shoclk-~tested to 1G). Tha
procedure followed was similar %o Method 5019.1 of FIME 10lc.,

o (3) Edgewise-drop (rotational) test per Method 5008.1 of
FIME LOLe. '

{4} Incline-impact test per American Society of Tesbting
and, Mater;alh Standara I 880, Procedure C.

{53) Mechanical handling test (lifting and transporting hy
forklift truck == road test) per Method 8011.1 of FIMg 10lc,

(6} SBuperimposed/compressive ‘load test. Th;s ‘test was
conducted to determine the stacksbillty: of the centalners.

b e
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4. Test results, 41} The reaults of fhe rough handling tests

are shown in tapble 2. Fassing was debermined by the ability of the

fasteners to hold the container and its contents in: pasitian durihg
testing.  After testing, the sontaiher must be veusable without
repalt., ~The container must pass all tegting to be considered
agceptable. Testing was shopped at the Tirst test failure,

However, the superimpceand load test was conducted on all %

mﬂptain&*a

“Table 2. Rough Handling Test Resulis

Containér Numbér #1 42 43 e #5
Road test passed  Passed Passed FPassed Passed
Vibration test Passed Prssed Passed Failed TPalled
Iirop test Pazsed Passed Fassed - -
Trcline-impact test  Passed Passed Fassed - -
Road test . passed Passed Passed - -
Superimposed Load#® Pagsed Passed TPassed Passed Passed

*This test was conducted with no load inside the containers. Each
container was subjected to a 10,000 pound compressive load.

{2y ‘It can be noted from Lable 2 that the three containers
tested for shipment. .of general supplies passed all tacting, ‘while
the: two contalhars {bagwﬁn—bex} tested for the shipment of ITiguid
{water) did not pass -all testing, With respect Lo each of the five
containers, ithe fallowzng way noted:

{a) fontainer I, This container lost thrse clips during
drop testing but still passad the remainder of the roudh: handlzng
tests without the use of thess clips {see nhatographs 3 apd 4). It
should be roted that container 1 had 4 less clipk than the other 4§
conbtadiners (i.e. ﬂonta1ﬂar 1 was fastered with 40 clips, whils
containers 2, 3, é and % were sach fastened with 44 clips). Note
from phatogramhs 3 and & thal there ars only two . clips. holding tha
azdas to-the ends of - container 1, while the other containers had
thrge ¢lipe. The logt. clips ware replaced for the cobmpressive léad
tes
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Condition of container 1 after drop testing.

Phatograph 3, :
~ineck defisction dn. the center of the hase causad by
ihe clip to the right came

Note the 1f

the loss of the twe side/base clips.

off after the first drcp, ]
Aluc hote the gap between the end and side panels

sacond dron.

e left clip £8l1l -off after the

the loss of this clip also occuryed

@t the upper cormer,
on- the sac ond of 4 drops.

Photograpn 4.
the

Container 1 being inaline~impact tested without
three ¢lips lost during drop testing.
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() Gontainer 2.  Thi L5 container lost four elips as
rasult of drop testing bubt still pagsed the remaining teats without
the use »f these clips. Ses photographas 5, 6, and, 7. Even with
the losg of four clips, tnare was ne npted phyai¢al damage Lo any
part of the container. Thﬁ 1ost -clips were replaced for the

-romp%&ssive Load: test.

Photograph- 5. Vlew of “container 2 being vibratman ‘tested with
type 2 Joad weighing 2,000 pounds. Note that container 2 had
three c¢lips fastenlng the gides to the ends.

Photagraph 6. Clmse -up afzfne baga of canfainar 2 showing
empty ¢lip slots. Container 2 finished the zemal nelin
impact and road tests. wit’)’z it any 1 *i:_ ar olip \ass.-

there Yas:ino physical damage to the panels

the 1oha oz ‘clips,
0f the containar.

B
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Photograph 7. View of containes I after all testing was
completed,; Note the lpaz of four clips which accurred
' during drop testing.

() Container 2. Thin container lost no clips as a result
of being rough handled. BSee photograph 8 for.the(aondigion of this
container while being subjected To.a campxeasaya.hnad~o:‘IQ,OQO
pounds.c oo e 1T 9

Photogkaph 8. Container 3 [empty) bedny sub
gradual load of 10,000 pounds applied by the ompraessicn
testing machine.  No container vulging oceurred and no
strain on the clips was noted. The results of this test
- were typical of all containers.




(us Containsr %, 7The bay in this contsiner faliled by
tearing, due to excessive wear agalnst the sides -and ends of the
ceutaingr after ‘55 minutes of yibration fgsting. & second bag was
placed. xnﬁ“ﬂﬂ contaiaer 4 with a § perboard liner. This bag ‘failed

and AN f vibration testing. Legation of the
‘n the top left-hand corner in refarence

though the baan-uﬁad Angide the sontainer
maged and did net lose any vlips

. ph spaut* )
xailed the hox. Ltselt was not da

{zee photnqrﬁphs g apd 10V, ‘
——

Phntcgraph 9, Vi ‘g put:af the
rack wt corner 3 s . Water
WaD dﬁtecta& at carner l»

Photograph 10 ntaine 13 L th rea :
before testing. The spow 5. removeid before the compressive

F U P



{g; Contsa lnbwfﬁ‘_‘ﬁax@r 18 mirutes of vibration

y&ﬁﬁlng, 1; container bagan to loye clips (l.e., £He rlips would

vop off). Tha tast wasm tapped After 26 minutes of vibra 7
teating when a totsl of seven clips monped oif the containe AT

this point, the bag began to come .out ef the unfastensd sida of the
oanbainer. Of the saven tlip Yast, four snapped inte twe pleces.

The*a wers no Leaks in the plastic hag at the time the test was

topped. For fthe stacking test. The last clips were: raplaced-w;th

= .dnave c&ips {caa uhoﬁagvapnﬁ 11 Hhru 13)

ﬂhcuograph 11 View Showing the plastic _aq~cominq through the
unfastened cotner of container 5 during vibration testing. Note
the loss. of seven clips (l.e. the four tHat attached the aide o
“the base and vhe three that held the and to the gide of
' ' the corner

Phctngraph 12.' View ﬁhow‘ng parts: el the clipg: that snapped
into twe pieces under the . stress of vibration testing.

9
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mizalignment in “the refagtening of &

‘Photograph 13. Container 5 heing subjected to & 10, Q00 pounu
comprevsive loag. There waf no ‘container bulding or mlips lost

{3 af¥er all teaving wat completed, sach of the five
centainers w ‘kﬁmhkéd dewn and then reass&mblad to ‘gee LI the
panels liﬁed up with, &th uther foi reuse- without dny type of
repair - Lathey than replacd ‘¢lips). Thers was no noted

: 3 ha panals or damage to any part
. were reusable (&.e,, they stili

yEadner alsu e

_ hﬁd an‘adequata degree of réslliency)

3, Conclugiers. =. The Clip-Lok™ Systeml container

Fagtening systen can be used on bh*pplng containers carrying type I
and 2 leads of suppl1ea weighing up e 2, D00 pounds without the use
of atragpinq :

I, The Gllp”LGkTM Syateml container .fastening syatem Gan
be used teo cansiruct damountable woad and/or plywood containers ef
3 /4 inﬁh tthkhEﬂﬁ and above.

4, Recoﬁmandation It s rwcmmmandad that before being used by -an

My, AGEivity, the ¢lip ~LokT gystenl demountable container be
conpared with prasently used sontainers in regard te qost,
inventory control, and numnbe of trips to be economlcally feasible
foy use.

1 gitation of a trade name of a. commercially available product
does: not gonstitute an afficial endorsement of ‘one product -over
anéther manufacturer's product, but only advise of what is°
available, There are ¢ther guppliers of +his type or a imilur
type. of prcduct .
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ifdare. Euoshk down; defountable, clips,

5. Keyword Jldent . o
containers, reussble, . Fox Lasheners, piywomd hoxes, and multi-trip.
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