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NOTICE

Yihen Government drawings, speci{fications, or other data
are used for any purpose other than in connection with a
definitely related Goverament procurement operation, the
United States Government thereby incurs no responsioility
nor any obligation whatscever, and the fact that the
Sovernment may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other data
is not to be regarded by implication or otherwise as in
any manner licensing the hoider or any other person or
corporation of conveying any right or permission toc man-
ufacture, use, or s&ll any patented invention that may in
any way be related thereto.

This report *s not to be used in whole or in part for
advertising or saies promotion purposes.
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INTRODUCTION:

The basic objective of this project was to detevmine the
re]iabi]its or p!ue type humidity indicators procured under
MIL-1-26880 and taken Trom extended service at the Military Air-
craft Storage and Disposition Center (MASDC;, Davis-Monthan AFB,
Arizona.

BACKGROUND:

The stcrage procedures employed at MASDC for the preserva-
tion of aircraft are being reviewed in hopes of standardizing
Air Force, Navy, and Army requirements and improving the degree
of protection offered. Preiiminary meetings on a tri-service
basis held in January 1972 indicated sume concern for the reli-
ability of MIL-I-26860 humidity indicators. As a result, this
Directorate in conjunction with the 4950th Test Wing/LGF was
tas?ed ~with conducting preliminary studies cn indicator reli-
ability.

Description of Test Specimens:

A1l humidity indicators were received frem MASDC., Speci-
mens 1, 2, and 3 were new indicators and were never placed in
service. Specimens 4 through 8 were taken from service, All
specimens were identified as follows:

Specimen No: identification:

New condition--manufactured by Driaire,
Inc., Norwalk, Connecticut, Model # 352.

-

2 Same
3 Same

Used condition--manufactured by Driaire,
Inc., Model # 352. MASDC identification:
P-2,131435 #2 Jet Tail Pipe. -~

&
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Specimen No: Identification:
5 Used condition--manufactured by Driaire,

Inc., Modal ¢ 352. KASDC {dentification:
T~33B, 138061--aircraft facing north.

6 Used condition--manufacturer unknown.
Model #2155. MASDC identification:
F8A 143685, intake, aircraft facing

north.

7 Used condition--manufacturer unknown,
Moael #2156. MASDC identification:
F-BA, 145370, intake,aircraft facing

south.

8 Used condition--manufactured by Driaire,
Inc., Model #352. MASIC identification:
T-33 133013, intake,aircraft facing
south.

Test Equipment:

A humidity cabiuet, model FR 256 PCX, manufactured by the Blue M
Conipany, vas usad to expose the indicators to various envirommental
conditions. This unit can control temperatures to within ¥ 2°F and
can contro) relative humidity to within * 372%.

ﬁmmwmmMMﬂmMME&mEMMMmemwuwmm%mmwmm@&mﬁ&ﬂﬁﬁm&@m&%mmﬁm%@mmﬁmﬁmmmwwmmm@mﬁ%& AP EEN

Test Procadure:

The humidity cabinet was adjusted to the specific temperature ard
relative humidity under question and allowed to steblize. When a change
in temperature and humidity settings was required, the indicaters were
allowed to remain in the chamber during the transition pericd.

The following sequence of conditioning was followed:

72°F, 302 RH for 24 hours.

Conaition A

L

Condition 8 74°F, 33% ’H for 16 houvs.

75°F, 40% RH Tor 24 hours.

Condition C

Condition D

79°F, 48% RH for 3 howrs.

"o
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71°F, 45% RH tor 2 hours.
71°F, 37¢ RH for 3 hours,
73°F, 5G< RH for -18 hours.

Condition E
Condition F

Condition &

t

RESJLTS:

The visual observations recorded during each of the seven con-
ditioning pe~iods are shwwn in Table I.

ORRENARI T (AR R (A )

»{SCUSSIBA:

P sl I

it

from the data presentsd ik Table 1, it is apparent that the first
seven humidity indicators tested do meet the color sensitivity require-
ments of ¥IL-1-2686G. It should be noted that specimen number 8 was
consistent in indicating dual relative numidity conditdons. No expiasa-
tiocn can be offered for this beyend the possibiiity of a defect in man-
ufacture, The "white™ indicaticn of specimens 3 and 4 aftsr 48 nourz
at 73°F and 50% RH is interproted and may, to other cbservers, appear
light dlue or pink. Color sensitivity and individual interpretation of
color are 3he primary drawbacks to this type of humidity iandicator,
This Directorate has recognized this problem for some time and is now
in the process of developing, through a contract effort, a more reliable
indicator system. A brief summary of what is expected to be accomplished
is contained in the Statement of Work now being processed through pro-
curement. A copy of this Statement of Work is enclased as attachment 1.

Y Ry
1 e

A T

CONCLUSIONS/RECOMMENDATIONS

™ kg T a8 40T R bt
AT OIS EE A

Based on the results of the evaluation, all specimens with the
exception of numbar 8 are considered to meet the minimum hasic color
sensitivity requirements of the procurement specification.

It is felt that further indicatcr evaiuations at this time would
only duplicate the resuits of this report &nd what is being experienced
by other field activities, Successful completion of the centract pro-
gram outlined in attachment 1 will alleviate the problem. As 3n
jaterim measure, it is recommended that the color sensitivity requirve-
ments of MIL-1-26860 be tightened to insure a distinct color change at
the 75°F and 40X RH point.
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HUNIDITY IRDICATOR IMPROVEMENT
STATEMENT GF WORK

1.0 INTRODUCTION.

1.1 This work statement establishes the requirement for a contractual
offort to {nvestigate the characteristics of all avatlable humidity
{ndicators and to rlate these characteristics to the requiremznts for
the protection of contents of pockagas/contzineys frem moisture damaga.
Also, %o modify existing and/or develep, 1f roquirad, new humidity
indicating modiums and/or devices that are not cependant on color code
change and ¢an preforadly be irced without opening the packaga/container
or require the use of inspocticn windews., 32ced on the resuits of this
progran, to develep packaging rcquirameals and recomendations for the
use of hunidity indicators.

The humidity Indicztor{c) chall be adaptzble for o1l sizes and shapes
of packages/containers, Cost uffectivencss of the systenm shall enabie
tha producticn of either 2 faw or a larce quantity of the numidity
fndicators.

New doncepts which would enable the achievesent of these goals are
encouragad. -

2.0 SCoet.

2.1 This contract provides for & progrem o modify an existing or to
develop now humidity fadicator(s) that shall not ba depeadent on color
cede changs and can ba evaiuatld preferadly without opening the package/
container or recuive tho use of on {nspaction vwindow. The contractor
shall deronstrase that tha hunidity indicator(s) shall be able to meet
th2 packaging criteria on which this work statement s based.

2.2 The primary objective of this contractual progras is to icentify
and develop design criterfa for the manufacture of husidii {nd{cator(s)
that can be produced {n a cost effective manner for use in the =onitoring
of mofsture content in tha packaging/contatnerizatien af militery items.

2.3 The contract shall consist of thireoe one-time tasks each interrelated
with the othar to achieva the tollowing msjor objectives:

a. Yo medify, develop, or select materfal{s) that shall be used in
the manufacture of hunidity fmdicator(s).
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b. To conduct the design and to establish critaria for the
manufacture of prototype humidity indicator(s).

c. To manufacture and submit prototype humidity indicator(s) for
the avaluation by the Afir Force to confirm their effectivensss and
reliebiltty and the contractor shall also conduct & test of the huxidity
{ndicator(s) {n packages/containers demonstrating the feaaibility of the
design and i35 effoctivenass to the satisfaction of the Atr Forcs.

: 3.0 BACKGROUND.

3.1 One of the primary causes cof damaga .to packaged ftems 1s corrosion.
when the nmoisture content within a packags/container exceeds 2 given level
(which will vary dapending on the {tem that s dbeing protected), rust,
wildew, rot, etc, will begin to form and the product will be rutned or
its value will be considerably reduced.
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Hunfidity indicatcrs are ftems used to detect 2nd measura the amount of
moisture content within a packege/container.

Card hunidity indicators (used by the Air Force) have been manufactured
based on the color change of ccbaitous chloride or & similar chenical.
These humtdity {ndicators are easily damaged by excessive coisture, are
dffffcult to read accurately, and require the opaning of the package/
container in many csses t0 detemmine the actual condition \dtﬁ‘i‘n the

package/container or require the use of a window for fnspection.

The plug type hunidity indicater {s cumberscae to use and has the same
deticiencies as the card type.

There 13 a great need for an fuproved or an entirely new concept of huniaity
{nd{cators.

TP )
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3.2 Applicadie Docunmnts.

3.2.1 The following documents, together with the asendments and revisions
in effect on the date of thi3 Statemant of Work, shall forw a part of this
work statement and shall bs appifcable where sppropriate. Coples of
docusents required shell ba obtatined fro: o as directed by ths comtracting

officer:

a. HIL-D-3464 - Desiccunts (Activated) in Bags; For Statis Dehuajdi-
fication and Packaging.

b. HIL-D-3716 - Destccants {Activated) For Dynamic Dehunidificatéon.

%ﬁ
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¢. HIL-I-8131 - Indicator, Humidity Piug.

d. MIL-I-8835 - Ind{cator, Hunldity Card, Chemically Impregnated.
s, MIL-I-26860 - Indicator, Huaidity, Plug. Color Change.

f. MIL-P-11§ - Preservation, Methods Of.

g. MIL-F-9024 - Packaging, Materials Handling, and Transportability
System and Sysiem Segments, Senersl Spacificatien For.

h. MHS-20003 - Indicator - Humidity, Card, Three-Spot Impregnated Area.
1. HS-26507 - Indicator, Card, Dasiccant Ralative Humidity (8% + 5%).

J. HMIL-STD-81D) - Kilitzry Standard Environmental Test Kethods For
Asrospace an:d Ground Equipmont.

k. Federal Test Msthod 101 - Preservation, Puckaging, and Packing
Haterials: Test Procedures.

4.6 TASKS.
4.1 Task I - Investigation.

4,1.1 The contractor shail obtain for thiz test and evaluation all known
card, meciianical, and electrenic humidity indicaters or any tozbination
thereot which are available on the open market.

4.1.2 The contractor shall monitor fnstaliad humidity indicators ¢n
packages/containers and present the data or ccuracy, relizhility, and
effectivencss. The humidity ndicators ghal. be those obtained in accordance
with 4.1.1. |

3.1.3 The contractor shall obtain data on the advantages and/or disadvantages
of reading and/or replacement of humidity indicators in packages/contsiners.

4.1.4 The contractor shall, upon test and evaluation of the humidity
indicators presentiy used, submit Justification, &ad bssed on encineering data
a datermination as to :cdification of existing or tnec developsent of & new
humidity indicating mediua and/or device.

4.1.5 At the end of Task I, the contractor shall submit a report sumarizing

the results of Task I. AL the time of submission of the report of Task I,
approaches to be considered in Task II should aiso be presented.
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4.2 Task Il - Design and Manufacture of Prototype humidity Indicator(s).

fifen "if_‘ i

r
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4.2.1 The contractar shall design and manufacture himidity {ndicator{s)
of the required characteristics based on tha data daveloped fron Task I.

AL gy
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4.2.2 The humidity indjcator(s) may be desfgned using chemical, macharical,
electronic, materials, or any comdbination of these devices. However, the dGesign
shall not be dzpendent en color code chang.

= 4.2.3 The contractor shall develop, refine the design, and manufacture the
: humidity indicator(s) from materials ¢mproved by the state of the art when
& feasible. Design vaterials are to remain relativaly stable at temperatures
from -65°F to +140°F with a 75% R.H.

thi
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4.2.4 The contractor shall design humidity iadicator(s) to be operationally
unaffected by sheck and vibration and shall ba accurate to a plus or minus
temperature reading of 3°F and & plus ar minus 5% relative hunidity from
-20°F 1o 4720°F with a relative hunidity range from 352 to 553,

4.2.5 The humidity fndicator{s) shall be compact, economical, and shail be
easily installed in & package/container as determined by the Air Force.

O 0
o -i",:;‘.yﬁ_-w bt

= 4.2.6 As a design obiective, the humidity fndicetor shsil not exceed 2
12 aisplaecement of not move thas afght cubic inshes.,

§.2.7 Once the design, material, and the manuvacturing criter{a are defined,
they shall be reported through the procuring activity. Ar this tine, the
selection of materfals and the manufacturing tcchniquos for lask Iil shall
be defined. Start of Task III must await epprovel by the Alr Force of the
recorsmended approach. The decision for cpproval shall not be dalayed more
then ten working days after the report is reczivcd by the project enginser.

4,2.8 The zost objective for this item shall 1ot cxceed 35.C0.

f%i 4.2.% At the end of Task 1I, the contractor shall submit a report swmarizing
- 5 the results of Task I and Task Il and shall report the recomrendations for
development of Task III along with a test program to he approved by the

Atr Force.

4.3 Task II1 ~ Hanutacturing of Prototype items.

4.3.1 Upon approval by the Air Force of the selected materials, design,
toolina, and manufacturing techniouos, ten each prototype(s) of the Tinal
end ten(s) shall be manufactured and submitted to the Afir Force Packaging
Evaluation Agency for testing and evzluation.
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4.3.2 The followlug chavacteristics shall be considered as essentfal in
the manufacturing of tho prototype humidity indicator(s).

3. Ab1Vity to function 4n any climatic conditicn and in the normal
Alr force distribution systex.

b. Cost affactiveness Including materials and fabrication.
¢. QOveral) performancs as outlined {n this Statement §f Hork.

4.3.3 The centractor shall parform the necessary analysis and test to
predic? and verify the necessary relicbility as established in Task [ and
Jask 11.

4.3.4 Co3t studfes on the prototype humidfty indicator(s) shall be
conducted by the contractor and includad in the final report for the
rdnufacture of quantities of 1, 100, 1600, 5000. and 10,060,

$.0 REPORYS.

5.1 Status Report. For cach task, the contractor shali submit, at the
end of each quarter, a status report with any opplicable attachments
partaining thereto. The report at the conclusfon of Task I and Task Il
shall be considered as i report for the respective guarter.

5.2 Final Report. Within 30 days after caopietion of the work contained
herein, the contractor shall submit a complete final report swwmarizing
all the ¥indings, notes, data, engineering, drawings, and conclusions of
the total work performed under this Statement Gf Hork.

5.3 The final report shall be approved by the Air Force Packaging Evaluaticn
Agency tefors final printing.

5.4 Tne contracter shall submit SO coples of the final report to the Alr
Forcs Packaging Evaluation Agescy.

6.0 CONTRACT END ITEN.

6.1 The contracter shall submit along with the final report as required in
5.2 and prototype indicator{s) as required in £.3.1, a quantity of 500 each
humidity ‘ndicatori{s) as developed under this Statement Uf Work for the
purpose of testing ard evalvation.
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This test report prepared by:

ﬁQ224é22324~;//féii;;lza¢ézz

WILLIAN R. DRARE, Chemical Engr
Materials Division, Directorate
of Packaging

APPROVED:

¥. R. tiCH R,
Director of ?ackagiké
Office of DCS/Distribution
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