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MILITARY SPEC23WXTION

MIL-A-46050c
18 December 1979
SUPERSE02NG
MIL-A-46050B
11 Oecember 1970 (see 6.5)

ADHES2VES, CTAHOACRYLATE, RAPIO RDDM-’lEMPERATlJFiECUR2NG, SOLVENTLSS6

This specification is approved for use by all Depart-
ments and Agencies of the Deparctnmt of Defenne.

1. SCOPE ANO CIASSIYICATION

1.1 *. This .sp.ecification covers solventlese, room-temperature cur-
ing cyanoacrylate adhesives for use, with or without an activator, vhen speed
of curing is a primary consideration. It al.vaCoVera the activator which may
be used to provide still faster curing and to enable the adhesives to bond to
otherwise inhibiting surfaces. These adhesives are used for nonstructural
applications WuiriW one-component bonding of small, well-mated surfaces
where heat andfor pressure cannot be applied (ace 6.1).

1.2 Classification

. .
1.2.1 fie adhesives shall be of the following typee and classes, as

specified (see 6.2 and 6.4):

Type I -.Methyl-2-cycanoacryla”te
Type II - Ethyl-2-cyanoacrylate
Type 111 - Iaobutyl-2-cyanoaerylate
Type IV - n-Butyl-2-cyanoacrylate

class 1 - 2,0uviscosity
class 2 - Medium viscosity
Class 3 - Medium-high viscosity
Clans 4 - High viscosity

1.2.2 The surface activators shall be of the folloving types, as speci-
fied (see 6.2):

Type 2A - for use with methyl-2-cyanoacrylace
Type IIA - for use with ethyl-2-cya”o.acrylate
Type XIIA - for use with imabutyl-2-cyanoacrylate
Type IVA - for me with “-B”tyl-2-cyamaacrylate

J FSC 8040 /

Beneficial comnenta (recommendations,additions, deletions) and artypertinent data whichq,

maY be of use in improviwj this document should be addressed to: Army Uaterials ad
Mechanics Research Center, Watertm, MA 02172 by using the self-addressed Standardiza-
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tion Document Improvement Proposal (DD Form 1426) appearing at the end of this document
~or by letter. I
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1.3 Part N“mbcr. Spccif Icat lon port number [or 1Lc>msd~,scrIIMwJ
in tltlsspecification w1ll bc fnrmulatt.d :,sultown 1[1scctlon fI.fI.

2. A1>PLICABI.EI)O(XIML7.N’1$

STANI)AIU)S

Mllltary Standards:

M1L-STU-105 - Sampling Proccdurcs and Tables [or inspect iou by
Attributes.

MI1.-s~u-l29 - t.larklugfor .%lpment and storage.
o

(Copleti of Mllltary Specifications and Standards rc.qulrcd by
cunt ractors in connect ion W1 CIIs.pcclflc procurcmcut [utlctLens should he
obttiincd from the procuring activity or as directed by tllccontracting
of Eiccr. )

2.2 other publications. The following documents form a p:lrt of
this specification to the extent specified herein. Unless a specific
issue 1s identified, the issue in effect on date or invitation fur bids
or request for proposal shall apply.

Anmrlcan Society for ‘Testing and Matcrlalt+ (ASTM Standards:

O 1084 - Viscosity of Adhesives, Test for

(Application for copicB should be addressed to tlw Soc lctyI
for Testing and Materials, 1916 Race Street, l’lllladclpllla,PA
19103. )

3. lWQUIREktEN1’S

3.1 Material

3.1.1 Adhesive. ihch adheslvc shall consist of c!suitable alkyl
2- cyctnoacrylate monomer compounded to comply wltb the requirements of
this spcciflcntion applic.nblc to the particular type and class t+pcciflcd.

3.1.2 Surface Activator. The surface activator NIMI1l bc SU1 tnblc
for the type and clasa ndbe8ive spec 1ficd in the instruction slmct (SCC
3.4).

I

3.2 Properties of Adl\eslves

2
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~.2.1 Appcat-ancc. All adhcslvas
cat ion shall be homogeneous, colorless,
lumps, grit and foreign matter.

MII.-A-46O5W

supplied against this spccifi -
transparcnt liquids free of

3. 2.2 viscosity. l’hc viscosities of all adhesive types measured
at 77 + 2° 17 (25 + l.10C) in accordance with 4.4.1, shall be hctween the
limits–spccif ied-in ‘l’able1.

Table I - Viscosity Limits of Uncured Adhesives

viscosity,
centipoises (Pas) Class 1 class 2 class 3 Class 4

Minimum 1 (0.001) 70 (0.07) 400 (0.40) 4000 (4.0)
Maximum 70 (0.07) 400 (0.40) 4000 (4,0) 10000 (lo.o)

3.2.3 Speed of Cure. Maximum bonding strength of adhesive, with
or without activator, shall be attained 24 hours after upplicacion at
73° 1> (23° C) and 50 percent relative humidity for all adherends.

3.2.6 Stora~e Life. Adhesives shall retain all their original
physical properties after 6 months storage in original containers ,of the

type and size specified (see 6.2 and 6.6) when stored between 40 ~nd 730F
(5 and 23° C) . A manufacturer’s certificate of compliance to this require-
ment, as described in 4.4.2.3, shall be submitted.

3.3 Properties of Surface Activator

3. 3.1 Appearance. When supplied in undiluted form, tileactivator
shall be Immogeneous and free of foreign matter, as determined by
visual examination.

3.3.2 Activating Ability. The activator shall be capable of
accelcrat ing or promoting adhesion as specified in the supplier’s
instruction ,sheet, see 3.4.

3.3.3 Storage Life. Surface activators shall retain all their
original physical properties after 6 months storage in qrfginal, unopened
containers when stored at 77 ~ 2° F (25 ~ 1.L° C) . A manufacturer’s
certificate of compliance to this requirement, as described in 4.4.2.3
shall be submitted.

I
/
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3.4 LllstructiollSllect. uch sitLPMCIILor LIdh MiVL. d stlrrwc.—
activator SIWI1l hc accomp. mic.d by on’.or more, copies Or un instrtticLiott
~h~..t COlltai,fli.ng tll~ rOllOWing inrOrMatiO,l rOr tll’.type :llldC1.7SS
adllcsivc spccificd in 6.2.

(a) I.1.st01 adl,crcnds rccommutdcd for tl,cmfh.,sivc or mflicsivc-
activatac with typical room- tcmper:)turc curing timvs and slarar str..ngcll
V31UIXS.

(b) List of ctdlmrcnds WIIICIIarc not rycommcnded ror honcliug W1 tl,
the adhesive or adllcsivc-octivittor.

(c) List DC chemical environments incompatible witlI adl,csivt-!or
adlmslvc-activator.

(d) )+econuncndedmetlwls of preparing surfaces before bond INS.

(c) Itccommcnded storage contlitio”s and shelf life of adhcsivt. and
sur[acc activator.

(f) Rcconunendcd tnethod of applying adhesive (and act Lvator, ir
used) . Proccdurcs for Joining, clamping and curing, including miuimum
and maximum joint clearances.

(g) Each instruction sheet shall contain a precautionary state-
ment 3s follows :

l,DAN(:ER: mZARDOUS ADIIEM

Do not get in eyes, on skin or clothing. No not I,rcathc
vapor. ‘Use wicll adequate vcuttlation. Do not usc “car
sparks, Iwttt or open flames. Contact will result in rapid
handing of tissues and may bond skin-to-skin or to oclwr
mtcriitls.

FIR?,T All> ‘rRSATMIEN1’- In case of accldcnt’, flush area (skin, eyes,
clothing) with plenty of water. Remove adhesLvc Erom skin with
paper towels. llyclids SIIOUM be held open and the C!YCS flusbcd
with water. Obtain medical attention for oral or cyc concaer.
Uept!atcd soaking in warm water may hasten loosening OP polymerized
adheslvc. ”

3.5 Suitability for Use with Iixplosivcs. When suitability (of
either the adhesive or tileactivator) for usc with a particular cx-
P1OSIVC or propellant is required, a spccial test shall bc cO1ld UCt Cd ai

a designated Government laboratory to dctcrmhe complhncc of Cht%
material. The procuring activity Hhall request tltis test to be con-
ducted and shall specify the particular explosive or propellant to 6C
used, chc temperature and tlme of contact, and the testing laboratory
(see 6.2 and 6.3).

4
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I 4. OUAI,I TY ASS URAN(:I!I’I{oVISIONS

4 .2.1 -S~_mJ1l_i_l~[or Il-ion. Sampling rOr inspection slIa.11he.——.
perrurmcd in aceurdance with tltc‘l>Yovisions set rortl, i“ bn L-5TU-105,
cxctipL wl,c,rc.otllc.rwise i,]dicacc.d. For tilepurpose of sampling, an
inspc.ct iol}I.otor :dl~’.siv’.sad activator [or tests by tll’,manu Caccurcr
shall c,>nsist or all ad\wsive ad activator of the same type, class and
man(#[acLfi,rcr’s dt,signat ion, made hy tlw s.anw process, and submit tc~d[or
.iu.spc.ct io,] aL tl,c,same time. An inspecti on lot or packngcd adhesive
and acvivator, wllicllmay be a sublet or tlw above for examination and
testing, sh:ill consist or that portion or tlw same adlmsivc and :accivator
whicl, I!.asl,cc.npackag..d i,,the same typc.and size or co”caincr. unless
otl,crwisc ,SPCCi[icd, once a lot or adlscsivc.or activator Ims hecn
Lcstc!d for cer Lain prupcrcics and IKISI,CWW r~”nd co con[orm LO tlm
corrcspondi,,g rc.qu irmrwnts, sublets or tl,at adl,esivc or activator,
packaged in di[[crcnt types or sizes or containers. need not I,L.rctcstcd
by the manuracturcr [or tl~osc prOpL.rtit-scxccpt For certification or

sloragc life. Ilowever, tlw c:ovcrnmeut rcs<.rves LI)Crigl)t to check test
~ny .SUCI,SUI,1OC [or any or all properties. UIIICSS othcrwlsc spcciflcd ,
imcc a lot OF packaged adl,csivc or activator lKIS bee” completely i“spcctcd
and found to be satisfactory, portions of that lot may be shipped to
di[[ercnt customers uitl,o”t additional inspection.

4.2.2 Samplin= .rcsts

Downloaded from http://www.everyspec.com



M 11.-A-4bLl5fJc

4.2.2.1 Atll,csivc. A OIIC-OU,,CC(28-g) or lnrg,.r Saml,lc “f CIIC
mllwslvc shall Im Sclcctcd at Ka,,dom rrm tl,elot Car Cl,e ~~.~s of
4.4.1, 4.4.2.1 and 4.4.4. WIICIILlw ccstinc is to be pcrformud by LIW
nmltu[acttfircr,tlw 10L SIKI1l be ~ 10C or =dl,csivc, =S dcrllle~ In 4.2..I.
Por verificatio,l test ing by tllcpurclmscr. L’IBclot shall bc a pack:]ged
lot, as defined l,,4.2.1, and the results SIKI1l be considered npplicablc
only to Lhat packaged lot . ‘S\m manutacturcr shall store and test each
type and size container 0[ adhesive [or whicl, Iw wishes to cvrtlfy
storage life..

4.2.2.2 >urlacc Activator. IJncunit container of activator shall
be selected at ronclom from the lot of activator [or the tests of 4.4.2.2,
4.4.3 ,I,,d4.4.4 (See 6.2 and 6.3).

4.2.3 SamplirtE rur Examination. Unless otl]erwisc:specifictl,
samples 0[ ~illcd containers from each packaged lot of ndlmsivc and
activator (SW 4.2.1) shall be selected in accordance with tilL-S’rD-105
St Lrlspeccion level 1. ‘Tile10L size ror usc in dc.termin ing tl,csamplc
size in accordance witl, M1L-S’I’D-1O5slmll bc expressed in numhcr of
unit containers [or examination I_ordefects of material and contaiucr,
and in number’ of boxes for packing dc!fccts.

4.3 Examination. ‘NBC sample of 4 .2.3 shall be examined for tlw
defects of Tables 11 and 111, as applicable, against an A(>Lof 4.0
percent dcfcctivc, excc.pt for tlbesafety markings WhCI.C tllc AQL ~f 1.5
percent defective Is applicable.

Table 11 - I<xaminatiou of Adhesive

:xaminc

(lIlcsivc

nit Container

[

Iiequirmntmt
Refcrencc

3.2.1

5.1.2, 5.3,
5.3.1

t)efcct

Transparency

Applicator inoperable
Closing cap dots not
open wltlmut damaging
container
Imp,roper type
Impropcc size
Improper closure
Damaged or leaking
Improper weight
Label missing or
improper mitrki”g

6

Method of
Inspect ion

.—

visual

(1)

Manual
visual
visual
visual
visual
(2)

Viswd
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Examine

Package

Boxes Opt,,

Boxes Closed

Shipment

MI I,-A-4M)5(N:

‘t’allle1] - Kxamir)aticm of Adl>esive (Col,tld)—___

Rc.quirtimcnt
Rcf crmcc

5.1.2, 5.:,
5.3.1

5,2

5.2, 5.3,
5.3.1

1.4
6.2

3.2.4

l)c[cct

Contains fewer tlmn
specified or stated
no . or unit containers
improper type
lhllagcd
Improperly closed
Improper marking

Improper type
Improper size
Not properly packed

Loose or improper
strapping
Improperly closed
Improper marking

Instruction sheet
missing, improper, ln-
s“fficient no. of
copies
Certi[lcate, ❑issing
or improper

—— _- ..__

Mcchod Of
inspection

visual
Vls”al
Visual
Visual
visual

Visual
visual
Visual

Visual
Vis”tll
visual

visual

viBual

(1) When tlm ccmtaincr is equipped with a brush, wick, or ball applicator,
the applicator shall be rubbed on a clean surface to determine whether
it i~ functional. Satisfactorily exami”cd containers may he returned
to the lot. Containers having a sealed dispensing tip sh~ll not be
subjected to thiq cxmnimtio”.

(2) ‘l’heminimum weight of filled bottles shall be determined by weighing
a filled bottle with kpown content and comparing this weigl!t with the
weights of bottles being inspected. Containers OE One-third ounce (9 g)
to l-ounce (28 g) nominal capacity, if packed several to a carton, may
be weighed tagethcr in the carton in the same manner. The ‘Covernmcnt
reserves the right to require calibration and approval of the weigliing
instrument.

I (1
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TilblL’11.1- Examination 0[ s,, r[acuActivator..—. —________ ___ ________

Rcquiremen t
Por.agrapll

——.—— .—-.

3.3.1

5.3
5.3.2

3.4

3.3.3

______.’_____

Ullrect

.—— -_.-.—.-—-—

NOL 6UIIXJKCIMXIUS,con-
Vai,ls”f,trc.il;nmatter

Contain’.r dmna@;
Not properly labeled

Iwvruction !iluxt
missing, improper,
insufficient W. 0[
cupitis
Ccrtif icate, missing
or improper

.._ —__

—-__ —---

F![!tlmll“r
I:xaminallotl

-—. --— —__

Vislnll

V iSUXI

visual

visual

&—

4.4 Test Mctl,ods

4.4.1 Viscosity. Test for viscosity in accordance wltll mctllod II
of ASTM u 10!34. Use a ltrookficld Viscomctcr, Model LVF or equivalent
Cquipnu!nt. W6crc Lhe sample size is very small. (2 to 10 ❑l) . usc a

I LlrookfLcld Viscometcr small Sample Adapter or equivalent equipment.
. .

.Wlticntesting Class 1, a Brook field Ultra-low Viscosity Adapter or
Lq”ivalcnt equipment sl,ould bc used.

4.4.2 Storage Life.

4.4. 2.1 Acll]csive. A sample of tlw:ndl!csivc (ace 4.2.2.1) packaged
in unit containers of tl)etype ~nd size specified (see 6.2) xltall be
stored, for a period OL b montlw from daL’e of packaging at tlm tcmpcraturc.
spccificd in 3.2.4. ‘Tl(estored sample Llbcn.shall he examined for con-
formance to 3.2.1 (see 4.3) , tltcability of the container to bc opcntxl
and for tllcopc,ration of tlm applicator, anti tested,.for viscosity (see
4.4.1). ..’,.

4.4.2.2 Sucfacc Activator. Onc unl t ‘of activator packaged in tlw
supplier’s standard manner SIKI1l bc stored ~or a period OF 6 months
rrom date of packaging at the temperature specified Ln 3.3.3. The
stored sample sl)all then be ~xamincd ror ~onf oru”ce to 3.3.1 and
tested to comply wit!, 4.4.3.

I
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h.4.3 Sur[acc Activattir. Tlw activator slmll prcducc curing.—.. -—— — .
times and ,adl,csivc strcngtbs aS spcciricd For tbc various adl,crends on
tb..supplier’s inrormacion sltcctwhco tested i“ accordance with tl,otic
test metl,olrs (see 3.4) .

4.4.4 S“itabili~Or Use With Explosives. See 3.5 and 6.3..—-— __

5. l>NliPARA’t’lUN POR DELIVERY

5.1.1 I.cvcl A. Not applicable.———

5.1.2 I.cvcl (:.” Unless otlurwis’.—— spccificd (SW 6.2) , tlm UIIWSIVL.
shall Iw packaged with dispc”sl”g tips, Iloldi.ngncL wcigllts Or 1/3,

1/2, 1, 4 and 16 oz (!, 14, 28, 1.13:Ind454 g). All contai”crs sl,all
be packaged in irtdividual or multiple folding or setup cartons. 121cll
carton shall be closed and sealed to prevent accidc.ntal opening.
Lhntainers WI CIIOLICindividual cartons ovcrpacked in multiple unit
Cor’tons, .shall he s,:paratcd by spacers. Unless otl\crwJse specified,
activator SIKL1l bc packaged in tl)esupplier’s standard manner.

5.2 f-

5.2.1 I,evcl A. Not applicable.—.

5.2.2 L12vc1 (:. Packing shall IN? in nccordnncc wlL’h commercial
practice adcqtmte .to ensure accfiptancc and soft delivery hy the cnrrlcr
For tl,c mode of transportation e“ploycd. ,.

. . . .

5.3 Marki”&. All Interior and cxtcrlor containers 0[ adl,c!sive
and activator sl,all be marked in accordoncc with Ml L-STD-129:

.

(“.
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5.3.1 Murki\~ or Adht.sivc. F.CIC6031L.-txN1cc(28-g) 6ULL I~.or.—— _ .-..___ .-—..
.Idllcsivc, and Over , slmll bc.ar .Ilal)t-.lworning a~ainst ‘xmltnct witl]
skin ti.s.suc.;odvlsing :Idc.quaccvcn Libation; and caution to k<,c.paway
from cllildrct>. it Sllolllll:11s0 Statt>, Ln case of body contact’, lo rlusl,
witl) water and to get mvd ical aLccl>tiOn rot-.oral or eyc contact. Iklcl)
carton OP smallc.r unl t cuntaincrs slmll I,Cmarked wi LI)tlw same warning
.st:,te”,c,,t. In additiun, c.acl)illtcrmcdiate carton and cacl) sl!ipping 60X”
shall b’.marked w rollows:

(n) Store in a cool , dry pl;cti.

(b) Packaging date.

5,.3.Z MarkinE or Activator. IL)nddit ion to tbe otlwr markings
rt?quircd hy 5.3, all intcrlor and exterior containers tJfctctivat’oi
SIKI1l be marked eitltcr witl, tltcckmical name and nmnu[actu==r 0[ tl,c
material or witlt tllcsupplier’s brand name. Containers 0[ diluted
activator also shall bc
and tl)e packaging date.

6. NOLCS

❑arked with tlw cl)cmical rutntcof tl)cdilucnt

6.1 lntcndcd Use. ‘~heSC adl]csivc,s,witlt or wltllout an activntor,
SIBOUILIbe used wl,crc rapid, room-temper.nturc set ting and cur ing ore
desirable and wl,cre I)catand/or pressure can,,ot be applied. TIICY arc
normally used to adlwre plast ics, elastomers, metals and comb inations
of tllesc. (;cnecally, “Type 1 is prc~crrcd ror metal- to-mctol ttpplicntio”s
and ‘1’ypc11 for rubber, plastics and ru6ber/ plastics-to-metal .appllcations.
Scc manufacturer’s instruction sl)cc!t(3.4) for specific mlltcrc.nds for
Cacll type.

6.1.1 l%is material slmll not lx used [or adhesive bonds in
acrospacc vcl,iclcs for primary or secondary structures whc!rc tlw adlticsivc
is expcctcd to pm-form a structural function.

6.1.2 Setting time is viscosity rela Lc?d. Lower viscosities will”
set more rapidly than higher vlscosit its. (Class 1 will set more
rapidly clum class 2 or 3). Not all types may bc commercially availal]lc
in all classes.

6.2 ordering Data. Procurcmtint do<umcnts should spucify tlw
Following for tileadhe~lve or adlvcsivc-activator:

(a) Title, number and date of this specification.

(b) Uef Lnitive Specif iutt ion Part Number (see 1.3 and 6.6) .“

(c) Quantity required.

(d) Type of dispensing tlp (see 5.1.2).

10
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(c) !iuitability [or usc witl, explosives, if requirml (SIX 3.5 and
fl.~).

(f) Number of additional copies of instruction sl,t!ct,if required
(See 3.4).

6.3 Suitability For Usc Wit-l}E~osivcs. lnrormntion concerning.—
tbc suitability of many materials for use witla various explosives and
chemic:!ls “ntfcr various co”ditio,]s is on file at U.S. Army Arm.wm.nt
Ncsearcl) and Development Command (U,S. AKRAU(:OM). Procuring activities
desiring information on this subjccc slmuld first contact U.S. ANSAI]COM,
I)ovcr, New .lcrsey, 07801, ATTN: organic Materials LJrancll,Large Caliber
WcapLI” .systcms I,aboraLory, I,CA-OA, co dctcrmi”c wltctl,crthe information
is already available. Indications arc tlmt tlw activators covcrcd by
tltiisspecification arc more likely co bc reactive witl) explosives tlmn
arc tl,L.adhesive.s.

6.4 CIKImges From Prcv ious Issue. Asterisks are not used in this
rc,visio” to identify clmnges with respect to tl!eprevious issue, duc to
tlw cxtcnsivcness OC the cl~anges.

6.5 ~erscssion l)ata. ‘The relationship of Types and Classes
between MI L-A-46050B and MIL-A-46050C is as follows:

MI L-A-460501i MI L-A-46050C

Adl,csivcs
‘Type 1 I Type 1

Type 11
Class 1

Class 1 class 1
Class 2 Class 2

class 3 (new)
Class 4 (new)

Type 11
class 1
Class 2
Class 3 (new)
Class 4 (new)

Type 111
class 1
class 2
class 3 (new)
Class 4 (new)

none

..

Surface Activators
none

Type IV (new)

ALL New Designations

I
11
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Num6er M46050 - X - X - xx

Military Spcc LCicLILioiINwnbcr .--L-I /AdlficsivcType Ocslgnator (SCC 6.6. 1)
Adhc.sivc class Ocsignator or adlm$ive-

activator type (SEW 6.6.2)
dSize Ocsignator (see 6.6.3)

-—

6.6.1 TypIJ J)csigmtor. A one clt;hractcrcode derived rrom tlm
following table: ,

Code Renurks (see I.z.1)

A
n

‘rypc 1
‘rypc il

c TyPc 111
D Type IV

6.6.2 Adltcsivc class or activator designator. A O“C character
code derived from tllc Pollowi”g table:

Code Remarks

1 class 1 (See 1.2.1)
2 Class 2 (see 1.2.1)
3 Class 3 (see 1.2.1)
4 class 4 (see 1.2.1)
A “L’YPCIA (see 1.2.z)
B ‘rYPC 11A (SCC 1.2.2)
c ‘~YPC 111A (SCC 1.2.2)
II ‘1’YPC[VA (see 1.2.z)

—

12
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I

cod<.

01-16

33

50

——.—_—_ .. ---- . . . . . . . . . . . . ________

Rmorks

——— .——. ———. ..—c —.———

Idcnt’ifids vI,c.utnnbcr of ounces rrom ]-16
Illmotcs 1/3 or allO,,llcc
Ilc.notes1/2 01 an ou,lcc

5 ounces,
Adhesive

112 ounce
Act ivator

Custoclians :

Army - MR

‘Type I, (:lass 1,

‘I”YPCJA

Air ~orcc - 11

!+vicw Activities:

Army - (:1.,MD, Ml, AR, IX

User Activities:

Army - AK, Ml!
Air Force - 99
Navv - Yo. MC, AS

;.,”.s,GO VC,, NMEN7 I.”) NT, NG 0.. !.- !9”0- ... -!,,,..,
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