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MILITARY SPECIFICATION

MOTOR, ROCKET, 2.75 INCH, MARK 66 MODS

This specification is approved for use by all Departments and Agencies of
the Department of Defense.

1. SCOPE

1.1 Scope. This speci f icat ion establ ishes the requirements for the
manufacture and inspection of the 2.75 inch Rocket Motor, Mark 66 Mods.

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2 . 1 . 1  S p e c i f i c a t i o n s , standards and handbooks. Unless otherwise speci f ied,
the  fo l low ing  spec i f i ca t ions , standards and handbooks of the issue listed in
that issue of the Department of Defense Index of Specifications and Standards
(DODISS) speci f ied in the sol ic i tat ion, fo rm a  par t  o f  th is  spec i f i ca t ion  to
the extent speci f ied herein.

STANDARDS

MILITARY

MIL-STD-105

MIL-STD-453

MIL-STD-810

MIL-STD-1167

MIL-STD-1168

MIL-STD-1235

Sampling Procedures and Tables for Inspection by
A t t r i b u t e s

Inspec t ion , Radiographic

Environmental Test Methods

Ammunition Data Cards

Ammunition Lot Numbering

Single and Multi-level Continuous Sampling Procedures
and Tables for Inspect ion by Attr ibutes

FSC 1340
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2.1.2 Other Government documents, drawings and publications. The fol lowing
other Government documents, drawings and publications form a part of this
speci f icat ion to the extent speci f ied herein.

DRAWINGS

US ARMY

9335616

9335617

9335618

NAVAL AIR SYSTEMS

233AS400

233AS500

233AS424

233AS425

PUBLICATIONS

Packing and Marking for Container, Ammunition, Fiber
PA 87 for Rocket Motor: 2.75 Inch MK 66, Mod 1 or
Mod 2

Container, Ammunition, Fiber PA 87 for Rocket Motor:
MK 66 Mod 1 or Mod 2

Packing and Marking of Hood Box for Rocket Motor 2.75
Inch MK 66, Mod 1 or Mod 2

COMMAND

Motor, Rocket, 2.75 Inch, Hark 66 Mod 1

Motor, Rocket, 2.75 Inch, Mark 66 Mod 2

MK 66 Mod 1 Shipping Container, Loaded Assembly

MK 66 Mod 1 Shipping Container, Palletization of
Loaded Assembly

CODE OF FEDERAL REGULATIONS

49 CFR 100-199 Transportation

(Copies of  speci f icat ions,  standards, handbooks, drawings and publications
required by manufacturers in connect ion with speci f ic  acquis i t ion funct ions
should be obtained from the contracting activity or as directed by the
c o n t r a c t i n g  o f f i c e r . )

2.1.3 Order of  precedence. In the event of  a conf l ict  between the text  of
this spectf icat ion and the references ci ted herein,  the text  of  th is
speci f icat ion shal l  take precedence.

3. REQUIREMENTS

3 . 1  F i r s t  a r t i c l e . When specified, a sample shall be subjected to first
ar t ic le inspect ion (see 4.4 and 6.4).
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3 . 2  M a t e r i a l . Unless otherwise speci f ied in the contract  or  purchase order,
mater ia l  u t i l i zed  in  the  fabr i ca t ion  o f  the  rocke t  moto r  sha l l  con fo rm to  the
specifications and requirements on drawings 233AS400 and 233AS500 for Mod 1
and Mod 2 respectively.

3 .2 .?  Recyc led ,  v i rg in  and  rec la imed mate r ia l s .  There  i s  no  exc lus ion  to  the
use of  recycled or reclaimed mater ia ls and no mandate for the use of  v i rg in
mater ia ls  p rov ided  i t  meets  the  requ i rements  o f  th i s  spec i f i ca t ion .

3 . 3  P a r t s . All component parts of each loaded motor shall be assembled and
ins ta l l ed  p roper l y .  The  p resence , cond i t ion ,  loca t ion  and  o r ien ta t ion  o f  each
component part shall conform to the requirements specified on drawings
233AS400 and 233AS500 Mod 1 and Mod 2 respectively. The motor shall be free
f rom fo re ign  mater ia l . O-r ings and seal ing r ings shal l  show no evidence of
cuts,  twist  or  other damage resul t ing f rom assembly (see 4.6.2).

3.4 Design and construct ion. The rocket motor shal l  be of  the design,
construction and physical dimensions specitfied on 233A5400 and 233AS500 for
Mod 1 and Mod 2 respectively.

3 . 5  C o n t i n u i t y . The igni t ion circui t  of  each loaded motor shal l  meet the
requirements specified on 233AS400 and 233AS500 for Mod 1 and Mod 2
respec t i ve ly  ( see  4 .6 .1 ) .

3.6 Performance.

3 . 6 . 1  S t a t i c  f i r i n g .

3.6.1.1 Maximum thrust. Motors fired at +66°C shall not exceed 2200 pounds
thrust (early maximum or late maximum, see 6.5.1 and 6.5.2).

3 .6 .1 .2  Motor  tube . A l l  m o t o r  t u b e s ,  a f t e r  s t a t i c  f i r i n g ,  s h a l l  b e  f r e e  o f
any  inc ip ien t  fa i lu res  tha t  resu l t  i n  a  bu lge  in  the  s ide  o f  the  motor  tube
1/16 inch high or h igher.

3 .6 .1 .3  Thrus t - t ime curves . Thrust- t ime curve traces shal l  l ie ent i rely
between the appropriate dotted l ines of f igure 1. The total  impulse
r e q u i r e m e n t s  a t  e a c h  t e m p e r a t u r e  s h a l l  b e  a s  s p e c i f i e d  o n  f i g u r e  1 .

3 . 6 . 1 . 4  I g n i t i o n  d e l a y . The maximum al lowable igni t ion delay shal l  not
exceed 30 mill iseconds (ins) at -46°C or 15 ms at +66°C.

3 . 6 . 2  F i e l d  f i r i n g .

3 . 6 . 2 . 1  E x t e r n a l  b a l l i s t i c s . The lot  sample standard deviat ion about the
average lateral  def lect ion shal l  not  exceed 30 rol ls. Each sample round shall
acce le ra te  such  tha t  the  t rue  ve loc i t y  and  t ime ( f rom t ime o f  ign i t ion ,  to )
when rocket motor burnout occurs shal l  be wi th in the fo l lowing l imi ts:

3
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Velocity (M/See)

Lowe r Upper
L i m i t L i m i t
(-46°C) (+66°C)

690 750
580 640

Time (See)

Lower Upper
L imi t L i m i t
(+66°C) (-46°C)

0.9 1.3
0.9 1.3

3 .6 .2 .2  T ime o f  f i r s t  mot ion . Delay of time of first motion at each
temperature shal l  be as fo l lows:

Temperatures, °C First Motion Time (See)
Upper Limit

-46° 0.060
+46° 0.050
+66° 0.040

3.6.2.3 Rupture.The motor tube shal l  not  rupture or suf fer  loss of  components.

3 . 6 . 2 . 4  E r r a t i c  b e h a v i o r . The motor shal l  not exhibi t  errat ic behavior (see
6 . 5 . 3 ) .

3.7 Environmental  requirements. The loaded assembly shall not leak, suffer
damage, in i t iate or fai l  to meet the performance requirements af ter being
subjected to the environmental  tests of  4.6.5.

3 . 8  F i n i s h . Rocket motors shall be treated and painted as specified on
drawings 233AS400 and 233AS500 for Mod 1 and Mod 2 respectively.

3 . 9  I d e n t i f i c a t i o n  m a r k i n g . Rocket motors shall be marked as specified on
drawings 233AS400 and 233AS500 for Mod 1 and Mod 2 respectively.

3.10 Workmanship. All components shall be free from burrs or sharp edges
that could be a safety hazard in handling. Mets? parts shall be free of rust
and other foreign mater ia l . The cleaning method used shall not be injurious
to any part nor shall the parts be contaminated by the ‘cleaning agent.
Surface coatings shall be continuous except for a few light scratches which do
not expose base material.
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4. QUALITY ASSURANCE PROVISIONS

4 . 1  R e s p o n s i b i l i t y  f o r  i n s p e c t i o n . Unless otherwise speci f ied in the
contract  or  purchase order, the contractor is responsible for the performance
o f  a l l  i nspec t ion  requ i rements  as  spec i f i ed  here in . Except as otherwise
speci f ied in the contract  or  purchase order, the contractor may use his own or
any  o ther  fac i l i t i es  su i tab le  fo r  the  per fo rmance  o f  the  inspec t ion
requirements speci f ied herein, unless disapproved by the Government. The
Government reserves the r ight to perform any of  the inspect ions set for th in
the specification where such inspections are deemed necessary to assure
suppl ies and serv ices conform to prescr ibed requirements.

4 . 2  C l a s s i f i c a t i o n  o f  i n s p e c t i o n s . The inspect ion requirements speci f ied
here in  a re  c lass i f i ed  as  fo l l ows :

F i r s t  a r t i c l e  i n s p e c t i o n  ( s e e  4 . 4 ) .
Qual i ty  conformance inspect ion (see 4.5) .

4 . 3  I n s p e c t i o n  c o n d i t i o n s . Unless otherwise speci f ied (see 6.2) $ i n s p e c t i o n
condi t ions shal l  be as speci f ied in the appl icable test  method.

4 , 4  F i r s t  a r t i c l e  i n s p e c t i o n . F i rs t  a r t i c le  inspec t ion  sha l l  be  per fo rmed by
the  con t rac to r , af ter award of  contract and pr ior to product ion, at  a locat ion
acceptable to the Government. First  art ic le inspect ion shal l  be performed on
sample units which have been produced wtth equipment and procedures normally
used in product ion.

4.4.1 Sample size. The sample size shall be 100 loaded rocket motors.

4 . 4 . 2  I n s p e c t i o n  r o u t i n e . The sample shall be subjected to the tests as
spec i f i ed  in  f i gu re  2 .

4 . 4 . 3  F a i l u r e s . Fa i lu re  o f  any  moto r  sha l l  be  cause  fo r  f i r s t  a r t i c le
r e j e c t i o n .

4 .5 . Qual i ty conformance inspect ion. Qual i ty  conformance inspect ion shal l
cons is t  o f  the  fo l low ing  inspec t ions :

a. Ind iv idua l  i nspec t ions  (see  4 .5 .1 ) .
b. Sampl ing inspect ion (see 4.5.2).

4 . 5 . 1  I n d i v i d u a l  i n s p e c t i o n s . Indiv idual  inspect ions are those inspect ions
conducted on each loaded motor. Individual inspect ions for the loaded motor
are shown on table II. Fai lure to pass any of  these inspect ions shal l  be
cause for  re ject ion of  the loaded motor.

4 .5 .2  Sampl ing  inspec t ion . The sampl ing inspect ion shal l  consist  of  the
tests and examinat ions shown on table I I I ,  4.6.3 and 4.6.4 through 4.6.5.6
inc lus ive .
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4 . 5 . 3  I n s p e c t i o n  l o t . The term “ lot”  as used throughout this speci f icat ion
refers to an inspection lot, which is defined as an essentially homogeneous
collection of units of product from which a representative sample is drawn and
inspected to determine conformance of the lot with applicable requirements.
The sample selected shal l  represent only that quant i ty of  uni ts f rom which the
sample was drawn and shall not be construed to represent any prior or
subsequent quant i t ies presented for  inspect ion. Homogeneity shall be
considered to exist provided the lot has been produced by one manufacturer, in
one unchanged process using the same materials and methods in accordance with
the same drawings, same drawing revisions, same specifications and same
spec i f i ca t ion  rev is ions . Changes to ei ther the process, speci f icat ions, or
drawings, not af fect ing safety,  performance, In te rchangeab i l i t y ,  o r  s to rage ,
as determined by the Government, shall not be deemed to alter the homogeneity
o f  t h e  l o t . Inspect ion lots shal l  comply with MIL-STD-105. Unless otherwise
approved by the contract ing of f icer, the Inspect ion lot  s ize of major
assemblies or end Items deliverable under the contract shall not be less than
the smal lest  weekly est imate of  quant i t ies contractual ly scheduled for
product ion dur ing the contract  per iod nor more than the largest quant i ty
contractual ly  scheduled for  del ivery dur ing any month of  the contract  per iod.
Unless otherwise approved by the contract ing of f icer (see 6.2.1),  the
inspect ion lot  s ize of  motors del iverable under contract  shal l  be
approximately 20,000 uni ts. Inspection lots of components or subassemblies,
other than the i tems of  del ivery, shall be homogeneous and of a size mutually
convenient to both the contractor and the Government Inspector. Lot
numbering, as required, shall be in accordance with MIL-STD-1168. Ammunition
data cards shall be prepared for each lot in accordance with MIL-STD-1167.
The maximum number of lots of components and the source of each component lot
which can be assembled Into one loaded motor lot shall be as specified in
t a b l e  I .

a. There shall be no intermingling of components between
manufacturers except as noted above. Insofar as pract icable,  manufacturers
lot  numbers wi th in an amunit ion lot  and in consecut ive ammunit ion lots shal l
be in consecutive numerical sequence.

b. Every effort shall be made to assemble components of metal parts
lo ts  toge ther .

c . Lot numbers and quant i t ies for each of the l isted metal  parts
components shall be recorded on the reverse side of the ammunition data card.

4.5.4 Sampling p lan. Sampl ing plans and procedures for  the c lassi f icat ion of
major and minor defects shall be in accordance with MIL-STD-105, Inspection
level 1, except that continuous sampling plans In accordance with MIL-STD-1235
may be used if approved by the acquiring activity. An AQL may be applied to
indiv idual  characters ist ics using an AQL of  .40 percent for  each indiv idual
major defect and an AQL of .65 percent for each Individual minor defect (see
t a b l e  I I I ) . These cr i ter ia shal l  a lso apply to shipping containers procured
by the motor assembly contractor (see tables IV through VII).
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4 . 5 . 5  C l a s s i f i c a t i o n  o f  d e f e c t s . Defects shal l  be classi f ied as shown in
t a b l e  I I  f o r  c r i t i c a l  d e f e c t s  a n d  i n  t a b l e s  I I I  t h r o u g h  V I I  I n c l u s i v e  f o r
major and minor defects.

.

4.6 Methods of  inspect ion.

4 . 6 . 1  C o n t i n u i t y . Each loaded motor shal l  be indiv idual ly inspected for
con t inu i t y  o f  the  ign i t i on  c i r cu i t  i n  accordance  w i th  the  app l i cab le  d raw ing .

4 .6 .2  F luoroscop ic  o r  rad iograph ic  tes t .  Each  loaded  moto r  sha l l  be
ind iv idua l l y  Inspec ted . I f  a f luoroscope is used, the loaded motors shall be
s low ly  ro ta ted  abou t  the i r  l ong i tud ina l  ax is  dur ing  v iew ing . The technique
shall be judged correct when the image details of the component parts are
sharply-def ined on the Fluoroscopic screen. I f  a radiograph is used, the
loaded motors shall be X-rayed in two planes, 90 degrees apart in accordance
with MIL-STD-453 to determine compliance with the requirements of 3.3.

4 . 6 . 3- S ta t i c  f i r i ng  tes t .   The  loaded motor  sha l l  be  s ta t i c  f i red  on  a  tes t
stand. The test stand’- and recording equipment shall be approved by the
Government. Sixteen motors from each lot shall be conditioned (8 at 66°C and
8 at -46°C) to assure a uni form temperature throughout i ts ent i re mass at  the
t i m e  o f  f i r i n g . Minfmbm-condit ioning t ime shal l  be eight hours.  During the
las t  th ree  hours  o f  cond i t i on ing , the cabinet temperature shall be maintained
within three degrees of  the speci f ied temperature. Any loaded motor not fired
within ten minutes shal l  be returned to-the appl icable temperature
condit ioning chamber for not less than one hour to achieve a ‘stable
temperature. -The motor thrust  adapter, thrust load cel l ,  and recording
equipment used-to measure the performance data shall be approved by the
Government. A direCt current (de) power supply shal l  provide a f i r ing pulse
o f  1 .3  to  1 .5  amperes  to  the  ign i t ion  c i rcu i t  o f  the  loaded motor .  The
resistance of the loaded motor shall be determined and recorded prior to
f i r ing with equipment which l imits the test  current to 25 mi l l iamperes,
maximum. Thrust- t ime curve traces shal l  l ie ent i re ly between the appropr iate
do t ted  l i nes  o f  f i gu re  1 . Al l  thrust- t ime curves shal l  be examined. Each
curve shal l  be c lassi f ied as being normal,  or  defect ive. The condition which
would cause a thrust- t ime curve to be c lassi f ied as defect ive is fa i lure of
the curve to meet the shape requirements of figure 1. A sudden change in
thrust on the time curve which exceeds 150 pounds followed by an abrupt return
to a normal thrust  level  cal ls for  a thorough invest igat ion as to the cause.
The total  impulse provided by the motor shal l  be within the l imits as l isted
on Figure 1. Any loaded motor f i r ing that resul ts in a motor tube rupture
sha l l  be  cause  to  re jec t  the  lo t . Performance data acquired during the test
shal l  be tabulated on a format s imi lar to table VII I  (see 6.2.2) .

4 . 6 . 4  F i e l d  f i r i n g  t e s t . The loaded motor and warhead assembly shall be
fired from a launcher and data acquisition system approved by the Government.
-A sample of 24 loaded motore assemblies from each lot shall be selected for the
f i e l d  f i r i n g  t e s t . The motors shal l  be inspected for compl iance with the
drawing and speci f icat ion requirements. Each sample motor assembly shall be
radiographed in two planes and the X-rays ident i f iable to the appropr iate
motor for  future reference. The sample shall be evenly divided and
condi t ioned at  three temperatures, -46°C, +46°C and +66°C, pr ior to f ie ld
f i r i n g . A warhead shall be assembled and torqued onto each sample motor. The
acceptance, re jec t ion  o r  re - tes t  c r i te r ia  a re  p resen ted  on  tab le  IX . F i r i n g
of the ent i re sample shal l  be performed regardless of  the number of  rejected
u n i t s . I f  a  re tes t  i s  requ i red , a double sample shall be tested at each
temperature. The remaining assemblies or parts of a rejected motor shall be
gathered and retained unt i l  an evaluat ion is performed.
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4 . 6 . 4 . 1  C o n d i t i o n i n g . Each complete round selected shall be weighed (nearest
one hundredth kilograms) and conditioned to assure a uniform temperature
throughout i ts ent i re mass at the t ime of f i r ing. Minimum condit ioning t ime
shall be 8 hours. Dur ing the last  three hours of  condi t ioning. the cabinet
temperature shall be maintained within three degrees of the temperatures
spec i f i ed . A complete round lef t  out  of  the condi t ioning cabinet in excess of
ten minutes pr ior to f i r ing shal l  be returned to the appl icable temperature
conditioning chamber for not less than one hour to achieve a stable
temperature. A direct  current  power supply shal l  provide a f i r ing pulse of
1.3 to 1.5 amperes to the igni t ion circui t  of  the rocket motor.

4 . 6 . 4 . 2  F i r i n g . Each sample round shall be fired from a pedestal mounted
launcher. The launcher shall be constructed such that the launch quadrant
elevation (QE) can be varied from +20 degrees to -20 degrees and azimuth
varied ±30 degrees. The elevat ion of the longitudinal  axis of  the launch
tubes directly above the launcher pedestal shall be considered O (zero)
elevat ion reference. The launcher shall have a detent release force of
2OO ± 20 pounds or shall have a blast actuated detent. The launcher assembly
shall be so fabricated and mounted that the azimuth and quadrant elevation
(QE) shal l  remain f ixed dur ing f i r ing of  a l l  sample rounds. The launcher
azimuth and QE shall be recorded for each sample round fired. Performance
data acquired dur ing the test  shal l  be tabulated on a format s imi lar to table
X (see 6.2.2).

4 . 6 . 4 . 3  D a t a . A data acquis i t ion and reduct ion system shal l  be ut i l ized that
is capable of  accurately monitor ing the prelaunch, launch, f l ight  and impact
(and detonation); record the acquired data and be capable of rapid
semi-automat ic reduct ion of  pert inent data to permit  qual i ty assessment of
sample rounds by measurement of round parameters. The data recorded during
the bal l is t ic test  shal l  be such that subsequent data reduct ion shal l  Provide
accurate measurement (or detection) of the parameters of table X.

4 .6 .5  Env i ronmenta l  tes ts . The test sequence and sample size shall be as
spec i f i ed  in  f i gu re  2 . Each motor shall be inspected in accordance with the
drawings and speci f icat ions pr ior  to the environmental  tests. Fol lowing the
environmental  condi t ioning, each motor shall be inspected for cracks, broken
components, o r  o t h e r  f a i l u r e s  p r i o r  t o  s t a t i c  f i r i n g .

4 .6 .5 .1  Leakage. Leakage testing shall be in accordance with MIL-STD-810,
Method 512.2, Procedure 1.

4 .6 .5 .2  Tempera tu re  cyc l ing . Temperature cycling shall be in accordance with
MIL-STD-810, Method 503.2, Procedure I except that the low temperature shall
be -54°C and the high temperature +66°C.

4.6.5.3 Handl ing shock. Each motor, with inert 10 pound warhead, shall be
dropped from 2 feet to impact on a concrete surface. The or ientat ion shal l  be
45° with the nozzle end down. Two motors shail be dropped at -46°C and two at
+66°C.
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Class i f icat ion of  defects. Defects shall be classified as shown in
I I  f o r  c r i t i c a l  d e f e c t s  a n d  i n  t a b l e s  I I I  t h r o u g h  V I I  I n c l u s i v e  f o r
and minor defects.

4 . 6  M e t h o d s  o f  i n s p e c t i o n .

4 . 6 , ?  C o n t i n u i t y . Each loaded motor shal l  be indiv idual ly inspected for
con t inu i t y  o f  the  ign i t i on  c i r cu i t  i n  accordance  w i th  the  app l i cab le  d raw ing .

4.6.2 Fluoroscopic or radiographic test .  Each loaded motor shal l  be
ind iv idua l l y  i nspec ted . I f  a f luoroscope is used, the loaded motors shall be
s low ly  ro ta ted  abou t  the i r  l ong i tud ina l  ax is  dur ing  v iew ing . The technique
shall be judged correct when the image details of the component parts are
sharply defined on then fluoroscopic screen. I f  a radiograph is used, the
loaded motors shal l  be X-rayed in two planes, 90 degrees apart in accordance
with MIL-STD-453 to determine compliance with the requirements of 3.3.

4 .6 .3  S ta t i c  f i r i ng  tes t  -The  loaded motor  sha l l  be  s ta t i c  f i red  on  a  tes t
stand. The test Stand and recording equipment shall be approved by the
Government. Sixteen-mtors-from each lot  shal l  be condit ioned (8 at  66°C and
8 at -46°C) to assure a uni form temperature throughout i ts ent i re mass at  the
t i m e - o f - f t r i n g . Minimum-condtt lonlng t ime shal l  be eight hours.  During the
las t  th ree  hours  o f  cond i t i on ing , the cabinet temperature shall be maintained
within three degrees of  the speci f ied temperature. Any loaded motor not fired
within ten minutes shal l  be returned to the appl icable temperature
condi t ioning chamber for hot- less than one hour to achieve a stable
temperature. The motor thrust  adapter, thrust load cel l ,  and recording
equipment used to measure the performance data shall be approved by the
Government. A direct  current (dc) power supply shal l  provide a f i r ing pulse
o f  1 .3  to  1 .5  amperes  to  the  ign i t ion  c i rcu i t  o f  the  loaded motor .  The
resistance of the loaded motor shall be determined and recorded prior to
f i r ing with equipment which l imits the test  current to 25 mi l l iamperes,
maximum. Thrust- t tme curve traces shal l  l ie ent i re ly between the appropr iate
do t ted  l i nes  o f  f i gu re  1 . Al l  thrust- t ime curves shal l  be examined. Each
curve shal l  be c lassi f ied as being normal,  or  defect ive. The condition which
would cause a thrust- t ime curve to be c lassi f ied as defect ive is fa i lure of
the curve to meet the shape requirements of figure 1. A sudden change in
thrust on the time curve which exceeds 150 pounds followed by an abrupt return
to a normal thrust  level  cal ls for  a thorough invest igat ion as to the cause.
The total  impulse provided by the motor shal l  be within the l imits as l isted
on Figure 1. Any loaded motor f i r ing that resul ts in a motor tube rupture
sha l l  be  cause  to  re jec t  the  lo t . Performance data acquired during the test
sha l l  be  tabu la ted  on  a  fo rmat  s im i la r  to  tab le  V I I I  ( see  6 .2 .2 ) .

4 . 6 . 4  F i e l d  f i r i n g  t e s t . The loaded motor and warhead assembly shall be
fired from a launcher and data acquisition system approved by the Government.
A sample of 24 loaded motor assemblies from each lot shall be selected for the
f i e l d  f i r i n g  t e s t . The motors shall be inspected for compliance with the
drawing and speci f icat ion requirements. Each sample motor assembly shall be
radiographed in two planes and the X-rays ident i f iable to the appropr iate
motor for  future reference. The sample shall be evenly divided and
condi t ioned at  three temperatures, -46°C, +46°C and +66°C, pr ior to f ie ld
f i r i n g A warhead shall be assembled and torqued onto each sample motor. The
acceptance, re jec t ion  o r  re - tes t  c r i te r ia  a re  p resen ted  on  tab le  IX .  F i r ing
of the entire sample shall be performed regardless of the number of rejected
u n i t s . I f  a  re tes t  i s  requ i red , a double sample shall be tested at each
temperature. The remaining assemblies or parts of a rejected motor shall be
gathered and retained unt i l  an evaluat ion Is performed.
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4 , 6 . 4 . 1  C o n d i t i o n i n g . Each complete round selected shall be weighed (nearest
one hundredth kilograms) and conditioned to assure a uniform temperature
throughout i ts ent i re mass at the t ime of f i r ing. Minimum condit ioning t ime
shall be 8 hours. Dur ing the last  three hours of  condi t ioning. the cabinet
temperature shall be maintained within three degrees of the temperatures
spec i f i ed , A complete round lef t  out  of  the condi t ioning cabinet in excess of
ten minutes pr ior to f i r ing shal l  be returned to the appl icable temperature
conditioning chamber for not less than one hour to achieve a stable
temperature. A direct  current  power supply shal l  provide a f i r ing pulse of
1.3 to 1.5 amperes to the igni t ion cirui t  of  the rocket motor.

4 . 6 . 4 . 2  F i r i n g . Each sample round shall be fired from a pedestal mounted
launcher. The launcher shall be constructed such that the launch quadrant
elevation (QE) can be varied from +20 degrees to -20 degrees and azimuth
varied ±30 degrees. The elevat ion of the longitudinal  axis of  the launch
tubes directly above the launcher pedestal shall be considered O (zero)
elevat ion reference. The launcher shall have a detent release force of
200 ± 20 pounds or shall have a blast actuated detent, The launcher assembly
shall be so fabricated and mounted that the azimuth and quadrant elevation
(QE) shal l  remain f ixed dur ing f i r ing of  a l l  sample rounds. The launcher
azimuth and QE shall be recorded for each sample round fired. Performance
data acquired dur ing the test  shal l  be tabulated on a format s imi lar to table
X (see 6.2.2).

4 . 6 . 4 . 3  D a t a . A data acquis i t ion and reduct ion system shal l  be ut i l ized that
is capable of  accurately monitor ing the prelaunch, launch, f l ight  and impact
(and detonat ion); record the acquired data and be capable of rapid
semi-automat ic reduct ion of  pert inent data to permit  qual i ty assessment of
sample rounds by measurement of round parameters. The data recorded during
the bal l is t ic test  shal l  be such that subsequent data reduct ion shal l  provide
accurate measurement (or detection) of the parameters of table X.

4 .6 .5  Env i ronmenta l  tes ts . The test sequence and sample size shall be as
spec i f i ed  in  f i gu re  2 . Each motor shall be inspected in accordance with the
draw ings  and  spec i f i ca t ions  p r io r  to  the  env i ronmenta l  tes ts .  fo l l ow ing  the
environmental  condi t ioning, each motor shall be inspected for cracks, broken
components, o r  o ther  fa l  l u res  p r io r  to  s ta t i c  f i r i ng .

4 .6 .5 .1  leakage. Leakage testing shall be in accordance with MIL-STD-810,
Method 512.2, Procedure 1.

4 ,6 .5 .2  Tempera tu re  cyc l ing . Temperature cycling shall be in accordance with
MIL-STD-810, Method 503.2, Procedure I except that the low temperature shall
be -54°C and the high temperature +66°C.

4 .6 .5 .3  Hand l ing  shock . Each motor, with inert 10 pound warhead, shall be
dropped from 2 feet to impact on a concrete surface, The or ientat ion shal l  be
45° with the nozzle end down. T WO motors shall be dropped at -46°C and two at
+66°C.
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4.6.5.4 Fixed wing shock. The motor and warhead assembly shall be Inserted
into a LAU-61/68 launcher or tube assembly. Each motor shall be subjected to
shock in all three axes. Testing shall be in accordance with MIL-STD-810,
Method 516.3, Procedure I wi th the except ion that 6 hal f  s ine shock pulses
with a peak of 10.0 g’s and 18 ms duration shall be generated in both the
vert ical  and t ransverse axes (3 shocks in each di rect ion) and 6 hal f  s ine
shock pulses with a peak of 13.5 g’s and 18 ms duration shall be generated in
the  long i tud ina l  ax is  ( th ree  shocks  in  each  d i rec t ion ) .  Tes t ing  sha l l  be  a t
ambient temperature.

4 . 6 . 5 . 5  H e l i c o p t e r  v i b r a t i o n . The M260 launcher shall be secured to the
vibration equipment by means of an Army helicopter bomb rack and rigid
f i x t u r e . The bomb rack shall suspend the launcher in the normal position.
Su f f i c ien t  ins t rumenta t ion  w i l l  be  u t i l i zed  to  ascer ta in  the  ma jo r  mot ions  o f
the launcher and to l imit  the response of the launcher to the levels
prescr ibed in table XI. The accelerometers shall be mounted in a plane
para l le l  to  the  v ib ra t ion  ax is . Testing shall be at ambient temperature.

4 .6 .5 .6  F ixed  w ing  v ib ra t ion . Testing shall be in accordance with
MIL-STD-810, Method 514.3, category 7A. The rocket motors with inert 10 lb
warheads shal l  be subjected to the fol lowing vibrat ion whi le loaded in a
LAU-68 D/A Navy launcher: 0.02 g2/Hz random vibrat ion cover ing the
frequency range of 10-20,000 Hz flat in each of (3) mutually perpendicular
axes. Test duration per axis shall be 1 1/2 hours at ambient temperature.

4 .6 .6  Examina t ion . Rocket motors shall be inspected for conformance to the
requirements of  th is speci f icat ion and appl icable drawing with respect to
mater ia l ,  des ign ,  cons t ruc t ion , finish, marking and workmanship.

4.7 Inspect ion of  packaging. The sampling and Inspection of the
preservat ion-packaging, packing and container marking shal l  conform to th is
spec i f i ca t ion  (see  sec t ion  5 ) . For c lassi f icat ion of  defects on containers
and boxes, see tables IV through VII. The method of inspection for these
defects snai l  be v isual .

5. PACKAGING

5.1 Preservation-packag~nq and marking.

5 .1 .1  Army preservation-packaging and marking.

5 .1 .1 .1  Leve l  A . The rocket motors shall be preserved-packaged and marked in
accordance with Drawing 9335616.

5 .1 .1 .2  Leve l  C . The rocket motors shall be preserved-packaged in accordance
with Drawing 9335616.

5 .1 .2  Navy preservation-packaging and marking.

5 .1 .2 .1  Leve l  A . The rocket motors shall be preserved-packaged in accordance
with Drawing 233AS424. Unit packages and shipping containers shall be marked
in accordance with MIL-STD-129 and 49 CFR 170-190.

9
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5.2 Packing and marking.

5 .2 .1  Army packing and marking.

5 .2 .1 .1  Leve l  A . The packaged motors shall be packed and marked in
accordance with Drawing 9335618.

5 .2 .1 .2  Leve l  C . The packaged motors shall be packed in accordance with
Drawing 9335618. Marking shall be on a shipping label.

5 .2 .2  Navy packing and marking.

5 .2 .2 .1  Leve l  A . Packing and marking shall be in accordance with 49 CFR
170-190, and Drawing 233AS425.

6. NOTES

6.1 Intended use. The MK 66 Mod 1 and Mod 2 Rocket Motors are intended to
propel a wide assortment of warheads at ranges exceeding 6500 meters. They
may be fired from either Army rotary-wing aircraft or Navy fixed-wing and
ro ta ry -w ing  a i rc ra f t . The basic difference between the MK 66 Mod 1 and Mod 2
Rocket Motors is that the Mod 2 contains a hazards of electromagnetic
radiation to ordinance (HERO) filter which allows it to be handled and stored
in standard electromagnetic radiation environments, making it HERO-SAFE. The
MK 66 Mod 1 is not considered HERO-SAFE.

6.2 Order ing data.

6 .2 .1  Acqu is i t i on  requ i rements . Acquisition documetns should specify the
f o l l o w i n g :

a. T i t le ,  number  and  da te  o f  th is  spec i f i ca t ion

b. I f  f i r s t  a r t i c le  sample  i s  requ i red

c. Level of packaging required.

d. Lot s ize, I f  other than 4.5.3.

e. That the safety precaut ion requirements of  the “Contractors’  Safety
Manual for Ammunition, Explosives and Related Dangerous Material,” DoD
4145.26M, are applicable. NOTE: When this speci f icat ion is used as part  of
the description of work to be accomplished by a Government activity, the
safety precaut ion requirements of “Ammunition and Explosives Ashore,” OP 5,
Naval Ordnance System Command Manual, are applicable.
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6.2.2 Data requirements. When this speci f icat ion is used in an acquisi t ion
which incorporates a DD Form 1423, Contract Data Requirements List (CDRL), the
data requirements identified below shall be developed as specified by an
approved Data Item Description (DD Form 1664) and delivered in accordance with
the approved CDRL Incorporated into the contract. When the provisions of DAR
7-104.9(n)(2) are invoked and the DD Form 1423 is not used, the data specified
below shal l  be del ivered by the contractor in accordance with the contract  or
purchase order requirements. De l i ve rab le  da ta  requ i red  by  th i s  spec i f i ca t ion
is c i ted in the fo l lowing paragraphs:

Paragraph No. Data Requirement Title Appl icable DID No. Option

4.6.3 and Reports,  Test, UDI-E-20602A
4.6 .4 .2 S p e c i f i c a t i o n

Appendant

(Data  i tem descr ip t ions  re la ted  to  th is  spec i f i ca t ion ,  and  iden t i f i ed  in
section 6 will be approved and listed as such in DoD 5000. Vol, Vol. II,
AMSDL. Copies of  data i tem descr ipt ions required by the contractors in
connect ion with speci f ic acquisi t ion funct ions should be obtained from the
Naval  Publ icat ions and Forms Center or as directed by the contract ing of f icer.)

6 .3  Con t rac to r  des ign , Special  cal ibrat ion and test  equipment necessary to
accomplish the requirements as stated herein may be designed and manufactured
by the contractor. Contractor designs shall be supported by detailed drawings
which depict  a l l  informat ion necessary to completely fabr icate,  cal ibrate and
operate an item of inspection equipment. This requires that the necessary
views, dimensions, mate r ia ls ,  f i n i sh ,  no tes  opera t ing  and  ca l ib ra t ing
instruct ions be proper ly depicted in accordance with approved pract ices to the
ex ten t  tha t  fu r ther  ca lcu la t ions  o r  c la r i f i ca t ion  w i l l  no t  be  requ i red .
Unless otherwise speci f ied, contractor designs may be developed on the format
the contractor normally employs in his equipment design procedure provided
such format ref lects the detai l  and informat ion speci f ied above, subject  tO
the  fo l low ing  con t ro ls : Al l  submit ted contractor designs shal l  conform to
DOD-D-1000, LEVEL 2.

6.3.1 Submission of  contractor design. Al l  submit ted design shal l  contain a
reference to the appl icable paragraphs of  th is speci f icat ion and test
equipment shall be approved by the Government prior to submission of first
ar t ic le sample. Part ia l  submission of  design is permissible. However, the
completion date for design review will be based on the date of the final
submission. Design review at the Government will be accomplished
approximately 30 days af ter  receipt .

6 . 4  F i r s t  a r t i c l e . When a  f i r s t  a r t i c le  Inspec t ion  i s  requ i red ,  the  i tem
wil l  be tested and should be a f i rst  ar t ic le sample. F i rs t  a r t i c le  approva l
is val id only on the contract  under which i t  is  granted, unless extended by
the Government to other contracts, The contract ing of f icer should include
speci f ic  instruct ions in acquis i t ion documents regarding arrangements for
examinations, tes t  approva l  o f  the  documents  and  d ispos i t i on  o f  f i r s t  a r t i c le .

11
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6 . 5  D e f i n i t i o n s .

6.5.1 Early maximum thrust. Early maximum thrust Is defined as the highest
maximum thrust reached during the first 0.020 second of burning. I f  the  t race
osci l lates,  i t  is  the highest thrust reached by the l ine connect ing the
midpo in ts  o f  the  in i t i a l  th rus t  osc i l l a t ions .

6.5.2 Late maximum thrust. Late maximum thrust is defined as the highest
thrust reached after 85 percent of the burning time.

6 .5 .3  Er ra t i c  behav io r . Errat ic behavior is def ined as incidents that occur
during field firings which in the judgment of the Government might cause the
lot to be suspect from a safety or performance standpoint. These include
abnormal noise during propellant burning, a  co rksc rew ing  t ra jec to ry  (6 .5 .3 .1 ) ,
tumbl ing (6.5.3.2) and other def ic iencies which indicate the motor is not
per fo rming  sa t i s fac to r i l y .

6.5.3.1 Corkscrewing. Corkscrewing shall be defined as any spiral movement
or displacement of  the aft  end of the motor about the predicted straight l ine
t ra jec to ry  o f  the  rocke t  dur ing  f l i gh t . A round to be considered defective
for corkscrewing shall exhibit an angle of 30° or more between the normal
f l ight path and the furthest displacement of  the af t  end of the motor.
Observance of the round and not of the smoke will be used to determine
corkscrewing. This displacement shall be observed and recorded by a trained
and experienced range observer. Range wind conditions should also be noted
and observed because this factor may also lead to observations that may appear
to be corkscrewing smoke trails.

6 .5 .3 .2  Tumbl ing . Tumbling shall be defined as any end-over-end displacement
of the motor dur ing f l ight .

Custodians:
Navy - AS
Army - MI

Prepar ing  ac t i v i t y :
Navy - AS

(Project No. 1340-0671)
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APPENDIX A

STATIC FIRING PERFORMANCE DATA

10 SCOPE

10.1 Scope. This appendix detai ls- the stat ic- f i r ing performance data
required for submission for qual i ty conformance inspect ion and is a mandatory
part  of  the speci f icat ion.-  The informat ion contained herein is intended for
compliance.

20 APPLICABLE DOCUMENT

This sect ion is not  appl icable to th is appendix.

30 SUBMISSION

30.1  Per fo rmance  da ta  acqu i red  dur ing  the  s ta t i c - f i r i ng  tes t  sha l l  be
tabulated on a format s imi lar to table VII I .
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APPENDIX B

FIELD FIRING PERFORMANCE DATA

10 SCOPE

10.1 Scope. This appendix.detai ls the f ie ld-f i r ing performance data required
for submission for quality conformance Inspection and is a mandatory part of
t h i s  s p e c i f i c a t i o n . The information contained herein is intended for
compliance.

20 APPLICABLE DOCUMENT

This sect ion is not  appl icable to th is appendix.

30 SUBMISSION

30.1 Performance data acquired dur ing the f ie ld-f i r ing test  shal l  be
tabulated on a format s imi lar to table X.

22
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NOTICE 1
2 October 1991

MILITARY SPECIFICATION

MOTOR, ROCKET, 2.75 INCH, MARK 66 MODS

MIL-M-85657, dated 30 March 1984, has been reviewed and determined to be valid for
use in acquisition.

Custodians:
Army – Ml
Navy-AS
Air Force -20

Preparing activity:
Navy – AS

AMSC N/A FSC 1340
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited
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