
AO-RI6S 672 TEST RNO EVALUATION OF CLEATED COMPORNTED PLASTIC in1
CONTRINERSMU AIR FORCE PACKAGIN EVAUAITION AGENCY
HEIGHT-PATTERSON AFD ON P QUIJAS 23 NARY 6

UNCLS FE AFPEAR--R- F/G 13/4 NL

I flflflmflflmf



Ali

~gi,

111t EM 1 -2

MiCRnrCnW' CHART

% % N



APPROVED FOR PUBLIC RELEASE AFPEA REPORT NO. 86-R-04
DISTRIBUTION UNLIMITED AFPEA PROJECT NO. 84-P-1U1

AD NO.

PRISCILIANO QUIJAS

Mechanical Engineer
Design Branch
HQ AFLC/DSTZD

AUTOVON 787-3362

Commercial (513) 257-3362

DTIC
ELECTE

JUN11
A

TEST AND EVALUATION OF CLEATED CORRUGATED PLASTIC CONTAINERS

HQ AFLC/DSTZ

AIR FORCE PACKAGING EVALUATION AGENCI
Wriyht-Patterson AFB OH 45433-5999

May 1986

1-ilL

S 11 FILE COPy
.. ~~ ~~~ ."



NOTICE

When government drawings. upwciIcataa. or other data are used for Say purpme other than is cenroun
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invention that may in any way be related thereto. Thn report ib not to be ued in whole at in part for adordlsiag or sols
pnrloen.
AFPEA PROJECT NO: 84-P-l01
TITLE: Test and Evaluation of Cleated Corrugated Plastic

Containers
ABSTRACT

At the request of the San Antonio Air Logistics Center (SA-ALC),
the Air Force Packaging Evaluation Agency (AFPEA) conducted
testirny and evaluation,of a new concept for substituting a
corrugated plastic material for plywood in containers otherwise
constructed in accordance with Federal Specification PPP-B-601.
The purpose of the new cleated plastic container concept was to
provide a cost-effective Level A shipping container to replace/
upgrade Level B shipping containers instead of present practice
of replacing with heavier cleated plywood containers. With
slight modification, the new container's performance-exceeded
all expectations by fulfilling the primary purpose as well as
exhibiting capabilities for replacing cleated plywood containers
from which they were patterned.
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INTRODUCTION

Background: San Antonio Air Logistics Center/DSTD, Kelly AF
Base, Texas, requested assistance from the Air Force Packaging
Evaluation Agency (AFPEA), Wright-Patterson AFB, Ohio, to
investigate, evaluate, and test containers constructed similar
to Federal specification PPP-B-601, "Boxes, Wood, Cleated-
Plywood," except that a corrugated plastic sheet material was to
be substituted in place of the plywood sheet material. It was
desired also that the container have an easily removable lid to
enhance container reuseability and that the new concept should,
if found adequate, enable upgrading to Level A of most all the
fiberboard packaging presently limited to Level B shipment.
Estimated savings in the cost of materials by SA-ALC in the
first year would exceed $61,000. Additional savings due to a
lighter container would be lower shipping costs of $185,00U for
a total estimated $246,000 savings per year.

Purpose: The purpose of this project was to:

a. Investigate and evaluate the concept for use in Level A
protection instead of wood-plywood containers presently used to
replace fiberboard containers which are limited to Level B
protection.

b. Test and evaluate design and make changes to improve
performance as required.

c. Compile design and engineering data for use by SA-ALC

and the Air Force.

TEST SPECIMENS

Ociginally, three container designs were submitted for
evaluation by SA-ALC. The designs all incorporated features
from the PPP-B-601 container specification. The designs were
called, the Body Top, the Cap Top, and the Inner-Cleated Top
design. A brief description and evaluation on each one is as
follows:

a. Body Top. This design was basically a MIL-B-26195
container which has a skidded base covered by an assembled
cleated panel box which body can be removed as a top by removal
of lay screws from around the base. This design was deemed too
complex, heavy, and costly for the purpose of this project and
was not considered further.

b. Cap Top. This design (see Figure 1) consisted of a
cleated panel box body which had the panel material extending a
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few inches above the upper cleats to allow reception of a cap-
like cleated panel. The cap and container body were bound into
a unit with metal bands only. In preliminary free-fall drop
testing, it was found that the cap was very vulnerable to damage
(cracking, splitting, nail withdrawal) due to poor shear
strength around the cap. Because of the specialized cap con-
struction, its marginal performance in testing, and diminished
reuseability, this design was abandoned.

c. Inner-Cleated Top. This design wae basically a cleated
panel construction in accordance with PPP-B-601. It consisted
of an assembled body with a removable (unnailed) cleated panel
top. The top or lid had cleats added on the inner face to fit
snugly into the container opening to prevent longitudinal and
lateral movement of the lid when closed. Closure of the lid
on the body was effected using metal bands only. This type of
unnailea closure, at the request of AFPEA, was tested and approved
for use by the Army in Amendment 2, 29 March 1985 of PPP-8-601G.
Containers initially submitted for testing exhibited severaldeviations from the fabrication requirements of the specificatiori %
and were rejected. Deviations included such things as overdcivea
staples which resulted in broken crowns and crushing of the
plastic; improper spacing and edge distance of staples in panel
assemoiies; and improper nail treatment, size and spacing in the
assembly of adjacent panels. New containers properly fabricated
were subjected to testing. Failures of this design occurred
during initial testing mainly due to end panel failure such as
shown in Figure 2. However, after determination of the weak
points in the end panel of the box structure, and through correc-
tion/ strengthening of the condition by addition of an inner
through-cleat at the upper edge of the end panel (see Figure 3),
the failure problems were eliminated. This design was then puc-
sued because of simplicity, its construction identical to existing
specification PPP-B-601 (except for plastic instead of plywood
sheetiny), and its reuseability as well as lightweightness, water-
proofness and cost-effectiveness.

Improved inner-cleated top container prototypes with added innec
cleat at the top of each end panel were submitted by SA-ALC for
test and evaluation. The specimens were constructed in accordance
with PPP-B-601G, Amendment 2, Style A, unnailed closure (see
Fiyure 3), using staples in assembly of panels. Instead of ply-
wood, a plastic material was substituted conforming to MIL-P-
83668 (USAF), "Plastic Board (For Packaging Application)," Type II
which is a laminated corrugated construction. The board used wa i
of polyethylene material having a basis weight of 245 to 255
pounds per 1000 square feet (lb/MSF). The boacd also contained
1/2 percent of anl ultva-violet light inhibitor. Of several colors
available, a light blue color was used. Contents for testing were
Type 3 (difficult) loads (see Figure 1) consisting of metal pije
sections 2 7/8" diameter x 3" long and some small cartoned loads
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and lead-weighted laminated-plywood blocks of various sizes to
make up the required weight. Closure of the top onto the con-
tainer was effected per PPP-B-60l using steel banding only (no
nailing or stapling). Sizes of the container specimens were one
each 34" x 20" x 18" (small container) and one each 42" x 29" x
30" (large container) with skids. The net load used in the small
container was 150 pounds and gross weight was 175 pounds. The
large container net load used was 400 pounds and gross weight was
456 pounds.

TEST OUTLINE AND TEST EQUIPMENT

Tests were conducted in accordance with the AFPEA container test
plans project number 84-P-10, Rev 1, 1-19-84, shown in Table I
for the small container and Table II for the large container.
Test methods and procedures used were as specified in MIL-STD-
794E, Appendix C, para 10.5 and Federal Test Method No. IOiC
(FTMS No. 1OC). Equipment used in testing was as follows:

a. Drop Test Hoist, Quick Release and other devices.

b. Pendulum-Impact Apparatus.

c. Testing Machines Inc. (TMI), Compression Tester, Model

No. 17-24-2, 50,000 pound capacity.

d. Vibration Machine, L.A.B. Corporation, Serial No.
56801, Type 5000-96B.

e. Steel plate and lead weight.

f. Forklift, 2000 pound capacity.

TEST PROCEDURE AND RESULTS

A. Small container tests (see Table I).

Test No. I: Inspection. The small container as received
was visually inspected for conformance to requirements.

Results: The small container (34 x 20 x 18) was constructed Ln
accordance with style A, unnailed closure of PPP-B-601G, Amend-
ment 2 using the plastic board instead of plywood. The cleats
were 3/4 inch thick and minimum 2 inches wide. For testiny, the
containec carried a type 3 (difficult) contents load of 150
pounos.

Test No. 2: Free-Fall Drop Test. The test was conducted on the
small cuntainec in accordance with FTMS No. I0IC, Method 500?,

3
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Procedure B anu L" anu MIL-STD-794E, Appendix C, para 10.5.
leignt of the drop was 18 inches.

Results: During drop numoer 9, cleat number 1-5 of the bottoi
panel developed a nonserious crack along 3 nails used in container
assembly. On the 14th and final drop, side edge numbered 6-7
showed a separation of 1/4 inch from the adjacent panel edje.
Test result was acceptable.

Test No. 3: Vibration (Repetitive Shock) Test. The test
was conducted ii accocdance with FTMS No. 101C, Method 5019.1.
The container was placed on an L.A.B. Corporation vibration
machine but was not fastened to the platform. Blocks were
placed un four sides with about 1/2 inch clearance to allow free
movement of the container while keeping it centered on the
platform during the two-hour test period. The platform was
vibrated so as to raise the container from the platform (1/6
inch feelef ' auje clearance between bottom of container and
platform) to effect a waximum acceleration of IG.

Result: Visual inspection revealed no damage to the container

from this test. The result of the test was acceptable.

Test No. 4: Sugerimposed Load Test (Stackability with Luunnage.
This test .as additional to the MIL-STD-794E requirements for
small containers, but was performed to ascertain the ability of
the cleated plastic board to withstand stacking loads. The test
was *-unducted in accordance with FTMS No. IOIC, i.ethod 5016.1.
The coontainer was placed on the TMI compression testec and
suuected to a 2700 pound load for one hour.

Results: An average deflection of approximately 0.1 inch was
measured without any damage to the container noted. Test result
was acceptaole.

B. Lacje container tests (see Table I)

. leat No. 1: Inspection. The large container as receivea wa"
exu~iined [ur conformance to requirements.

R esults: Tne larye container (42x29x30) was constructed it,
accoLdance with style A, unnailed closure of PPP-B-60iG,
Awendinent 2 usint the plastic board instead of plywood. The
.:!eats were 3/4 inch thick and approximately 3 inches wide. 'or
testifg, ttie cotitainer carried a type 3 (difficult) contents
[oad of 400 dounds. An incorrect 6 inch spacing of nails
3oining- aodacent container panels was found and was corrected to
the requi-ed 4" spaciny.

Test Wo. 2: Eduewise-Drop (Rotational) Test. The test was
conducted on the large container in accordance with i"±'.S No.

4
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idlC, Method 5008.1 and MIL-STD-T94E, Appendix C, paca i0.5.
Height of the drop was 28 inches.

Aesults: On edgewise drop number 2 which was on an end, a 7 inciA
split or tear (without opening) occurred in the plastic board
parallel to the flutes with no danger of failure. This was
caused by impingement against the plastic of a corner of one of
the laminated plywood blocks in the load. In subsequent drop
numbers 3 and 4 which were on the sides, the side paniels tended to
separate from the end panels just below the top panel locally at
two upper opposite corners with gaps of 1 inch and 2 inches.
There was no spillage of contents and the container remained
intact. Result was acceptable.

Test No. 3: Cocnerwise-Drop (Rotational) Test. The test was in
accordance with FT14S No. IOIC, Method 5005.1 and MIL-STD-794E,
Appendix C, para 10.5 for a large container. Height of the acop
was 28 inches.

Results: On the first cocnerwise drop, a 2" split or tear
(without opening) occurred just off center in the plastic
parallel to the flutes. This 2 inch split was in the same end
but was auout a foot from a 7 inch split caused by the LreceiaLaJ
edgewise drop test. A corner of the same laminated plywood
block in the contents is believed to have caused both spiits.
On the 4th and final cornerwise drop there was a slight
separation noted of the bottom cleat from the end panel. The
container rewaineu intact and there was no spillage of contents.
Tfest cesults were acceptable.

'iest L4o. 4: Peindulum-Impact Test. The test was conducted in
accordance with FTiAS No. IUIC, Method 5012 on each of four faces
ac inpact velocity of 7 feet per second.

,euits: As a ceL:ult of the impacts, there was a small cut (nLot
1 nol7j iii the plastic panel of one side. Also, one of the
iotijitudiad-i stetI bands shifted to the edge along the top but
,lid ,,Qt L uLt i. Results were acceptable. S

Te.nt . ni. ukyeri..Loseu-Load Test (SLacxabiliti with 1dunnage.
7tih t..t *as cUoi(jucted in accordance with eVIS 4o. IQIC, Method
JLv .k. kh. -,hk, Lner was klaced on the TMI conipcession tester

,Anu, iuv:tvj to a 4,-7it pound load for one hour.

L .L * -ta. ,, ectiun measured was 0.374 inches without
4.,,, ,, t- t.1 ,. dtaier. Test result was acceptaule.

9"
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848 pounds consisting of 8 unit loads of 106 pounds each was
placed on each square foot of the container top for one hour.

Result: No adverse affect was noted from this test. Test
result was acceptable.

Test No. 7. Vibration (Repetitive Shock) Test. The test was
conducted in accordance with FTMS No. 1OiC, Method 5019.1. The
coiitainer was placed on an L.A.B. Corporation vibration machine
out was not fastened to the platform. Blocks were placed fore
and aft with about 1/2 inch clearance to allow free movement of
the container while keeping it centered on the pla Lorira duringj
the 2-hour test period. The platform was vibrated so as to
raise the container from the platform (1/1 inch feeler Lgauge
clearance between bottom of container and platforii) to effect a
mitaximium acceleration of 1G.

Results: Externally, the container appeared in good shape
without any cnange. Internally, the bottom plastic board LhcweU
only superficial abrasion froui the metal (pipe) cylinders which
covered the bottom as pact of the contents. Test results were
acceptable.

C. Field service test of small and large containers. A
fielu service test was set up between San Antonio ALC and
Saccauento ALC for round trip shipments of the cleateo
corrugated polyethylene plastic containers by surface and by air
to detecmine their performance in actual handling andu shipment.

The service Lest began in November 1984 with the shipment of two
small corita±iners (34"x20"x18") shown in Figure 4 of which one wa.-"
cleated plastic and the other cleated plywood. The containers
were each carrying a 150 pound type 3 (difficult) load consising.
of anjie iron and other varied loose metal objects. The service
test was terminated in December 1985 after completion of 17 round
trips. In general, very little maintenance was cequirced durcing
t;w eiitlre survice test for such things as loosened cleats, loose
bands and one missing band.

Service testing of the large containers (44"x31"x24") shown in
?igure 5 yegan on 22 Apr 85 with the shipment of six each lac-e
cleated plastic containers consisting of one pair of containecs
each carrying a type 3 contents load of 300 pounds, a second
pa.Lr each carrying 400 pounds and the third pair each cacryiix,.
500 pounds. Contents were similar to that described for the
small containers. The service test for the large containers was
terminated in December 1985 when the containers haa completed 10
round trips. In general, iiiinor maintenance and cepaics on the
containers were sometimes necessary in instances involving an.
occasional loosened cleat, loosened, broken or missing banding,

6* *~-. . 'U . . U .. 11-i



a minor slit (no nole) in the olastic panel of 2 oifferent
boxes, aio a missing skid in two instances.

CONCLUSION

it i3 concluded tnat tne cleated corruyatea polyethylene lastic
panel containers can be implemented safely and economically to
replace all Level B fiuerboard container shipments for
upyjrainj to Level A. Payloads as high as 50u pounds can be

Eransporteo in these cleated panel containers when cuustructeo
in accordance with PPP-B-6OIG, Amendment 2, Style A o- B,
Uinalieo Closure (see Figure 3) using clinched staples ii pativ
asseuly with adjacent )anels assembled and closure effected
(uanuiny uniy) ab 6pecified in the refe-enceo specification.

It is ru-thec concluded that based on the test proceduces useu
aon zo tne extent of the 500 pound loads tested, that these

cleated plastic containers using a 245 to 255 Ib/MSF basis
weight oaro can replace cleated plywood containers on an

eLuivalent basis. Because corrugated polyethylene board
wateriai is available in various basis weiyfhts up to 55U Ib/ISe,

it is belioeu that throuyn a development testing pcoram,Ok

pla6stLic Ouard(s) Of appropriate strenqtn can be determined which
,ai u capable or replacing plywood up to the 100 pounid

cLIttelits range ostaolisheO in PPP-B-O01.

4L .,. l DATI' ON S

For c[f:ectLve iwplemIentation, it is recommende6 that reauiamit:
ue iiicorporteo in PPP-B-601 to provide fue suostitution of
cuu ,j-.t polyethylu e plastic sheetiny for plywood. Recoii,. a

that this action would involve changes in the s6Lpocfication title %

aiiO weight ijit to accommodate the cleated plastic contaiiiec6
thu6 far tested, it would howevec avoiu a proliteration ul spci-
£ic~tiZris. This aliowj limtlementation and use ith out requiL±iij

ClIdhan-.z to th[i. nulterOus drawings, OSPIs, and otheL" specificatio,,
tnat currently specify PPe-B-60l. It is furtnec eia1iioned tLaot
the cleateu plastic containers could be substituced for tnobc
specif ied InI:

d. VPP-B-5 I , Boxes, Shipping, Fiberboard, vaood-Ciedted

b. PPP-B-57G, Boxes, Wood, Cleated, ieneec, Paper Overldiu

', " , .- ',.: . *.. .i .*. .. " " *...:C%; ' .\. . ... . . " " ".... •. .'•" *. . . . .



TABLE I

AFPEA PROJECT NUMBER

AIR FORCE PACKAGING EVALUATION AGENCY i POJEC RevME

(Container Test Plan) Tare: 25

CONTAINER SIZE (L X W X D)(INCHES) WEIGHT (LBS) CUME (CU. FT.) OUANTITY DATE

INTERIOR: EXTERIOR: * GROSS: ITEM:I
32xl8xl6 34x20xl8 175 150 7.08 1 11-19-84
ITEM NAME MANUFACTURER

Simulated Type 3 Load SA-ALC/DSTD

CONTAINER NAME CONTAINER COST
I4

Cleated Corrugated Plastic Box (Inner-CleatediTop)
PACK DESCRIPTION
Level "A" Cleated Panel Construction Per PPP-B-601, Style A, with Modific tion

CONDITIONING

NOTE: Auiuient Testirn is per MIL-STD-794E, Atpendix C, parr 10.5, oc as nuLed liereiu.

TEST REF STO/SPEC CONTAINER INSTRU-
NO. AND TEST METHOD OR TEST TITLE AND PARAMETERS ORIENTATION MENTATION

PROCEDURE NO's

1. INSPECTION
Examination of product. N/A as Required
Check physical data,
dimensions, weight, etc.,
as received.

2. FREE-FALL DROP TEST
FTMS IOIC Drop height of 18 inches Mark IAW MIL-STD- i /A
Method 5007 Sequence of corner and 794E, Figure I f)r
Proc. E Flat flat drops. drop test.
drop

Proc. B Corner Drop No. Corner Face
drop I I -

2 2 -
3 Bottom
4 Top
5 3 -
6 4 -
7 Side A
8 Side B
9 5 -

10 6 -

11 Side C
12 Side D
13 7 -
14 8 -

3. VIBRATION (REPETITIVE SHOCK) TEST
FTMS 1OC I" D.A. and 3-5 Hz for Z Normal Position N/A
Method 5019.1 hours.

4 SUPERIMPOSED L AD TEST (STACKABILITY WIT DUNNAGE)

FTMS 101C Load to be 2700 lbs for -1 Normal Position N/A
[%[%Method 5016.1 hour.

COMMENTS: * it tauiaru sizc of 32"Lx2U"Wx2U"H, Cujt: -. 41
'i-i. test i., aouitional t MIL-S&D-/94E r*.,uiceit Ltb tC siol colitairlec6.

hour.I - IA
APPROVEDBP ." Quijas ED, 9 1Fi

AFALD FO". 4 TABLL I
NOV 88

I-
[ VA .-



TABLE II

APIA PROJECT NUMBER -

AIR FORCE PACKAGING EVALUATION AGENCY 4PlReI
(Container Toot Plan) Tare: 56.084P1,ReI

CONTAINER SIZE (L X W X D)(INCHES) WEIGHT (LBS) ClUE (CU. FT.) OUANTITY DATE
INTERIOR: EXTERIOR: * GROSS: ITEM:

40x27x28 42x29x30 456 400 121.14 1 1-19-84
ITEM NAME ANUFACTURER

Simulated Type 3 Load "SA-ALC/DSTD

CONTAINER NAME CONTAINER COST
Cleated Coccukjaea Plasti;c Box (Innec-Cleated .1roe)

PACK DESCRIPTION

Lev~ei "A" Cleateu Pariel C01aStCUCtiUL1 Per PPP-13-6OI, Style A~, Wittn t'uiiicatiuaI
CONDITIONING

TEST REF STD/SPEC CNAERINSTRU-
N.AND TEST METHOD OR TEST TITLE AND PARAMETERS OINTAINNATON. PROCEDURE NO. RETAINsETTO

1.. INSPECTION Examination of product. N/A As Required
Check physical data,
dimensions, weight, etc.#
as received.

2. EDGEWISE-DROP (ROTATIONAL) TEST Park box IAW MIL- N/A
FrMS I01C Drop once on each edge STD-794E, Fig I -or
Method 5008.1 of container base. testing. 6" sup-

Height of drop for 460 port I edge, dro)
lbs is 28 inches. opposite edge.

3. CORNERWISE DROP (ROTATIONAL) TEST
£TMS 101C Drop once on each corner Corners of I end N/A
Method 5005.1 of container base. on 6" & 12" sup-

Height of drop for 460 ports, drop corner
lbs is 28 inches. of other end.

4. Pi&LDULUM-IMPACR TEST
FTMS 101C impact end and side Impact 1 end, then N/A
Method 5012 (4 faces) at 7 fps opposite end.

(9"1 vert. drop). Impact 1 side, tien e

opposite side.

5. SUPERIMPOSED-LDAD TEST (STACKABILITY WITH. DUNNAGE)
FTPIS I01C Load on 456 lb box to be Normal position N/A
Method 5016.1 4925 lbs for 1 hour

6. SUPERIMPOSED-LDAD TEST (UNIFORMLY DISTRIBUTED, WITHOUT DUNNAGE
FTMS 101C Load on 456 lb box to be Normal position N/A
Method 5017 8 unit 10"xIO" at 106 lb

each.

7. _____ VIRTO REp.IESHC)TS

FTM 10C 1" D.A. and 3-5 Hz for 2 Normal position

COMMNTS:*Appco/iae6 .taiidacu test size of 4'a"Lx3I"Wx24"ki, Cube:-* 1 i.S 4

PREPARED BY: J APPROVEDr

R~ALPH1 A, h, n Lw, Aep64A

Nov 0 TABi.I 11 PAGE 0 O1
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eiguce 1, A Cav Top oesign container is shown
carcying a typical 'Xyde 3 (difficult) loa used
in suall and large test containecs.

I.:.

p
4%

. Figure 2, Typical eno panel failure
of small containecs (Inner-Cleated Top ,.

13 .. a. esign shown) ducin fcee-fall drop %
teist prior to correction of weak points. %
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TOP 4. END PANEL MODFICATION OF UNNAILEDCLOSUR,
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Figure 4, Small (34"x2x18w)
containers used in the Field Service
Test. Each container carried b

a 150 pound Type 3 load for 17
air-truck round trips and was still
reusable.

Fiyure 5, Lacge (42"x29*x30")

containers used in the Field
Service Test. Edch container of
3 pairs carried 300, 400, and 500
pound Tyge 3 loads for U air-tcuck ip
round trips and was still reusable.

4.

12

Ile



UnclassifLied

SECURITY CLASSIFICATION OF TH4IS PAGE

REPORT DOCUMENTATION PAGE
I& REPORT SECURITY CLASSIFICATION lb. RESTRICTIVE MARKINGS

Unclassified
2a. SECURITY CLASSIFICATION AUTHORITY 3. OISTRIBUTION/AVAI LABILITY Of REPORT

w one Approved for public release
21b. OECLASSIFICATION/OOWNGRADING SCHEDULE distributed unimited

4. PERFORMING ORGANIZATION REPORT NUMBER(S) S. MONITORING ORGANIZATION REPORT NUMBERISI

AePLA dua-R-U4

Ga. NAME OF PERFORMING ORGANIZATION b. OFFICE SYMBOL 7a. NAME OF MONITORING ORGANIZATION

Air .?orce Packaging I'rlapplikblel
Evaluatiou Agency tQ Ak-LC/DSTZ______ ______________

6c. ADDRESS (City. State and ZIP Code) 7b. ADDRESS (City. Stase OWd ZIP Code)

HQ AeLC/DSl'ZO
Wright-Patterson Ak'13 JH 45433-5999 4

f. NAME OF FUNDINGISPONSORING 9b. OFFICE SYMBOL 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER

ORGANIZATION (it applicable,

ft. ADDRESS ICity. Stale and ZIP Code) 10. SOURCE OF FUNDING NOS.

PROGRAM PROJECT TASK WORK UNIT
ELE ME NT NO. NO. NO. No.

11. TITLS 'include Security Clauificationj I

jIeS L~iiaL.jUI1 Ot Cikat- Co, .Cuc4~e Plao ic ulaQS
12. PERSONAL AUTHOR(S)
Pcisciliano Qui-as

13&. TYPE OF REPORT 13b. TIME COVERED 14. DATE OF REPORT (Yr.. Mo.. Day) IS. PAGE COUNT

17. COSATI CODES 18. SUBJECT TERMS lConginue, on reuerse if neceey and identify by b61"k mant Sop)

FIELD GROUP sue.GR. Cleated corrugated plastic container, rough handlinj
testing, vibration, superimposed-load, Level A pack

16
19. ABSTRACT lContinue on reverse if neceuaryj and identify by bloc* numberi II

At the request of thie San Antonio Aic Logistics Center (SA-ALC),%
the Air eorce Packayinyg Evaluation Agency (AFPEA) conducted%
testinyj and evaluation of a new concept for substituting a
corrugated Alastic material for plywood in containers otherwise
constructed in accordance with Federal Specification PPP-B-601.

* The purpose of the new cleated plastic container concept was to
* provide d cost-effective Level A shippiny container to ceolace/upgrade

Level B shippin, containers instead of present practice of replacinij
with heavier cleated plywood containers. With slight modification, the
new container's perforwance exceeded all expectations by fulfillingj the
primary purpose as weli as exhibitingj capabilities for repacing cleated ply-
wood containers from which they were patterned.

20. DISTRIBUTION AvALAGILITY OF ABSTRACT 21 ABSTRACT SECURITY CLASSIFICATION

UNCLASSIFIED UNL1MqITEO 7-SAME AS APT '- OTIC USERS L' Unclassified

220 NAME OF RESPONS SLE '%r VIOtAL 22b TELEPHONE NUMBER 22c OFFICE SYMBOL

Prisciliano Quijas Icue4e oe

00 FORM 1473,83 APR EDITION OF I jAN 73 15 OBSOLETE uncl.a.asmifiad
13 SECURITY CLASSIFICATION OF THI1S PAGE

'd ', ',



DISTRIBUT10N LIST

DTIC/FDAC 12
Cameron Station
Alexandria VA 22304-6145

HQ USA/LETT 1
Washinton DC 20330

HQ AFLC/DS I
,vri-,t-Pattecsun AFB OH 45433-5999

tL1C AFLC/DST 1
[ C,-jht-Patteilun AFB OH 45433-5999

HQ AFLC/DSTP I
,Jcijht-Pattecsoui A'B Oi 45433-5999

iIQ ACLC/DSTZ Libcacy 20
,'cint-pattecSon APB OH 45433-5999

ASD/AWL/ALXP
hvCijht-Pattecson AFB Oil 45433

OC-ACiDST
Tinker APB OA 73L45

OO-ALC, SIST
Hill UT 34406

SA- A / )/DSTD 2
,ellj ACEB LX /6241

SM-ALC/DST/ST') 2
rIcClI-an AFB CA 95652

WR-ALC/DST 1
Robins AFB GA 31098

DLSI E/A,'IXMC 1
USA Logistics Mgt Cen
Z"£ "ee VA 23801

US ANC Packaging, Stocaye, and
Containerization Center/SDSTO-T

Toyharnna PA 13466

US Acaiy Natick Labs/STRNC-ES
N4atick ;'A 01760

14

~ A %*~p~p %~A ~ ~% % AJ



NAVSUPSYS COM/SUP-0321/A 5
Washington DC 20376

NAVSUPSYS COM/SUP-0323 I
Washington DC 20376

ASD/TEP-A 4030 1
700 Robbins Ave
Philadelphia PA 19111

US Army Armament Research & 1
Development Command/DRDAR-TST-S

Dover NJ 07801

GSA, Office of Engineering Mgt I
Packaging Division
Washington DC 20406

HQ DLA/OWO 1
Cameron Station
Alexandria VA 22304-6145

AFSC AD/YNP/YNEP 2
Eglin AFB FL 32542

15

A " " - ' a L. -' * . .. " " " " " '- -. - , -*,., . .. ".- " ,.-j,- - - . - .- -. ,- - , -



ifI I..,, L
*1

.4


