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CQANM-58:2017

SPECIFICATION FOR GOVERNING SUPPLY OF ELEMENTAL POWDERS
FOR MANUFACTURE OF FSAPDS PROJECTILES

1. FOREWORD

1.1 This  specification has been prepared by Controllerate  of Quality Assurance
(Metals), Iehapur in consultation with Defence Metallurgical Laboratory, Hyderabad and allied
establishments.

1.2 This specification is approved by Controllerate of Qualily Assurance
(Metals), Ministry of Defence (DGQA) and is mandalory for use in
defence services. The information contained in - this specification 1s not to be
communicated either directly or indirectly to press or any person not authorised (o receive it

UK This specilication is the property of the Ministry of Defence (DGQA) and
must be returned to the Controller, Controllerate of Quality Assurance
(Metals), Ichapur on demand.

1.4 Copies of this specification can  be oblained from the Controller,
Controllerate of Quality Assurance (Metals), Post - Ichapur
Nawabganj, District — 24 Parganas (North), West Bengal.

2. Scope and Definition
2.1 This specificalion relates (o Procurement, Quality Control and Quality Assurance of

Elemental Powders i.c. Tungsten (W), Nickel (Ni), Iron (Fe), Cobalt (Co), Molybdenum (Mo)
for manufacturing of FSAPDS projectiles.

2.2 For the purpose of this specification the following expressions shall have the
meaning as under:-

a) "Quality Assurance Authority” shall mean the Controller,  Controllerate of Quality

Assurange (Melals), Ministry of Delernce (DGAA),  Government of India, P.O. Ichapur-
Nawabganj, Dist 24 Parganas (North), West Bengal, Pin - 743 144

b) “The Manufacturer” shall mean the person or persons, firm or firms, company or

companies who have contracted to manufacture and supply the elemental powders for which
this spacification applies.
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c) “The Quality Assurance Oflicers” shall mean the Quality Assurance Officer
nominated by the Controller, Controllerate of Quality Assurance (Metals), Ichapur, for
undertaking the Quality Assurance of the elemental powder.

d) APPARENT DENSITY — It is the weight of a unit volume of loose powder expressed
in grams per cubic centimeter. This characteristic defines the actual volume occupied by a
mass of loose powder.

e) PERFORMANCE CONFORMITY TEST - This test is carried out to evaluate

Density, UTS and % Elongation of sample prepared by Compaction & Sintering of elemental
powders in specified proportion.

f) AVERAGE PARTIGLE GIZE - Expressed in Microns, when tested as per the
specification.

3. General Requirements

3.1 Manufacturer shall provide the following when submitting the powders for approval

by the Quality Assurance Authority:

a) Sufficient quantity of powders as required tor conducting the tests.

b)  Test certificate for various tests carried out by the manufacturer for the powder
supplied.

3.2 Marking: - Each container of powder shall have subscribed over it the batch / lot

number, total no. of containers comprising the baich / lot, date of manufacture and name of
manufacturer.

3.3 Packing: - The material should be filled in double polythene film bags and shall be
packed in weather tight sealed and reinforced steel drums having lifting rings provided at
sides and top. The drum shall be packed in sea worthy crates, which should be sturdy to
withstand any possible damage to drums during transit & handling. Each drum shall be super
scribed with manufacturing Lot no., Purchase Order number and the date of final sealing. In
case the polylhene film bags are found in open or ruplured condilion inside the drum, the

powder will not be accepted. Such rejected material should be replaced by the supplier at no
cost basis.

4. QUALITY ASSURANCE

4.1 The elemental powders shall be procured from AHSP approved / satisfactory
evaluated sources only.

4.2

Selection of Elemental Powder samples: Three representative samples of appropriale
weight, each from a dilferent container, covering each baltch /1ot of powder received shall be
drawn by the Quality Assurance Officer for the purpose of venfying physical and chemical
requirements stipulated in this specification. Powder samples drawn from the containers shall
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be sealed i airight polythene container and balch / 1ol no. with associated dotoe e ke
i

4.3 The powder shall be tested for the following properties:
431 CHEMICAL COMPOSITION

Samples as drawn above shall be subjected to chemical analyss by adopting
standard methods for compliance witl the requirements of this specilicalion stipulatsd in
clause 5.1.

4.3.2 PHYSICAL PROPERTISE

4.3.2.1 Each sample as drawn above shall be lested for Apparent Density a5 per ASTM
Designation 3 ~ 417- 82 and Average Particle size as per ASTM Designation 13 330- 82 for
compliance with the requirement of 1his specification stipulated in clause 5 2

4.3.2.2 Particle size distribution data shall be obtained from the supplier for reference only.

4.3.3  PLREORMANCE CONFORMITY TEST

4.3.3.1 This lesling is apphcable to powders to be approved for new source of supply

only, excepl in case of Tungsten Powder, when the test shall be carried out in all cases of
suppliers.

4.3.3.2 With the powder remaining after physical & chemical testing as per clavee 4,31 &
4.3.2, one blank shall be compacled, sintered, heal-treated by mixing with other approved
powders as per approved manufaclturing procedure for carrying out Performance: Confarmity
test to evaluate  rnechanical properties. Three tesl pieces shall be machined ac per skateh
Na. CQAM /58/1, CQAM /58/2 & CQAM/58/3. The powder shall be aceeptled on satistying
minimum requirement of physical properties as stipulated in clause 5.3

4.3.3.3 If one, out of 3 lest pieces fails, 2 more lest pieces shall be machined tiom the

original left over blank and tested (in case of clause 6.7, il one. out of three (es piece 1rom
any lol of sample corresponding to a ton of powder fails. two more test preces trom
particular lol shall be machined from original blank and shall be tested). The sampie shall be
Cleared, if results are salisfactory in retesting for both the tes pieces (in case of clatse 57
the sample shall be cleared jf resull is salistactory in retesting of all samples).

4.3.3.4 |l more than one lesl pieces faill in PCT. 1he samples shall be sentenced 44 ETICIHIESS]
(However, in case of bulk supplies if more than one sample fails, a 2" set of test pieces shall
be prepared from a new blank and all the 3 test pieces should pass for the lol o be

accepted). In case of clause 6.7, the lol of one ton corresponding to the sample shall be
sentenced as rejected it more than one lest piece fails

4.4 Tungsten Powder Supplied by approved source, if found acceplable as per clause
4.3.1,4.3.2 and 1.3.3 shall be approved for manufacture of FSAPDS projectiles.
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ACCEPTANCE CHITERIA

Chemical composition: As per Appendix ‘A’

5.2 PHYSICAL PROPERTISE: -
| | '
lW7 lNi’ lFe1 ‘MO’ ‘CO, |
| |
Apparent 3.9-4.3|0.75-0.95 [26-3.1 {0.7-1.8 |0.7-1.2
Density | gm/cc gm/cc gm/cc gm/cc gm/cc
Average |3.0 -5.0 12.6-3.3 5.0-6.0 |3.0-6.0 |[1.2-1.6
particle | Microns | Microns Microns | Microns | Microns
size |FSS | FSS FSS  |FSS  |FSS

53 PERFORMANCE CONFORMITY TEST:-

i) Density - 17-12 £0.12 gm/ cc
i) UTS 850 Mpa min
iii) % El - 20 min (GL. = 11.35mm)

5.4 — DEVIATION

Following deviations are allowed on Chemical Composition and Physical Properties
obtained on powders supplied by approved source only:-

5.4.1  Impurities up to 10% exceeding the maximum limit are allowed.

5.4.2  OXYGEN CONTENT AS GIVEN BELOW ARE ALLOWED

a) 1000 ppm max for Tungsten Powder.
b) 2000 ppm max for Nickel Powder

C) 6500 ppm max for Cobalt Powder

d) 1500 ppm max for Molybdenum Powder
e) 2000 ppm max for lron Powder

5.4.3 Apparent density value of + 10% of specified value are allowed,
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Jlinked  with the dceept

5. PROCEDURE FOR APPROVAL OF ELEMENTA| POWDERS  FROM 1N vy
SOURCE

6.1 The Firm shall supply the following information to Quality Assurance Authority for
evaluation. o

a) Company profile : fe. o

b) Source & Nature of Raw Material

C) Process adopted stating the equipments, facilities  with respective
capacities

d) Quality Assurance Plan

e) Customer List with address & Performance Certificate

6.2 After satisfactory evaluation, the firm shall supply the Pilot sample as per clause
6.2.1

6.2.1 A powder sample as mentioned below representing a homogeneous lot shall be
provided by the manufacturer as a Pilot sample for approval by AHSP / Resident QAO.

Tungsten Powder - 12 Kg
Nickel, Iron, Cobalt, Molybdenum Powder - 2 Kg

6.2.2  The pilot sample shall be tested as per clauses 4.3.1,4.3.2 & 4.3 .3 for s Chemicai

- Composition, Physical Praperties & Performance Conformity Test,

6.3  On getling satisfactory resulls on Pilot sample, Quality Assurance Authority shall give
clearance for placement of Developrnert Order.

6.4 A Development Order for Approval of Elernental Powder from New Source shall b
placed for the following quantity:-

i) Tungsten Powder - 2MT

ii) Nickel Powder - 100 Kg

iii) lron Powder - 100 Kg

iv) Cabalt Powder - 3Ky

V) Molybdenum Powder - 5 Kg

6.5 The powders received as per clause 6.4 shall he tested for its Chemical composition,
Physical Properies an Performance Conformity Test as per clause 431,432 & 433

respactively. On getting satisfactory results of these tests, these five powders (W, Ni, Fe, Co

& Mo) and its suppliers shall be approvad for supply of such powder,

6.5.1  Tungsten powder (only) supplied by new soutce, il found acceptable as per 4.3.1,
432 & 433 shail be subjected 1o Type lesting as per the requirements
(.Z(M{A)IPSJ’(&}S;’IE].’i({!) for Shat 125mim FSAPDS o Appendix ‘C' & Appendix '’ 1o CQAAY,
Specification COA(A) - 5708 tor Shot 1Z20mm FSAPDS i e. 5 No. each for Penciration pron
(SNT & TNT) & one series al 8 No. for cone

dstency al « 5520
However, resiits

of the Type testing will be recorded for information and shalil not e
ance of Tungsten Powdoer ir case ol lailure In Type tlesting, a joint
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/{ investigation by HAPP & SQAE (A), HAPP 1o find out the root causes of failure and remedial
measure to be undertaken based on outcome of joint investigation, and to be implemented
within a period of one / two months.

6.6 The bulk shall be tested as per clause 4.2 & 4.3

6.7 In case the firm supplies bulk directly without pilot, the samples shall be selected
from the bulk and the test shall be carried out as given below : -

Three samples shall be selected from each ton of powder supplied. These samples
shall be lested as per clauses 4.3.1, 4.3.2 and 4.3.3 for its Chemical Composition, Physical
Properties & Pertormance Conformily Tesl. On acceptance of test results, lot supplied will be
cleared for Type test. For lype testing samples will be selocted from each ton of powde:
(Tungsten) supplied and shall be subjected to test as per clause 6.5.1 and on gelting
salisfaclory results on lype lesting, the powder & its supplier shall be approved for supply o
such powder. e -

6.8 The new source approved as above shall be considered as approved source, unless

there is a break of more than five years either in supply of powder or in production of powder
at the manufacturer's facility,
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EACH ELEMENTAL

COMPQOSITION:-
| POWDER W%
min
Tungsten | 99.9
Nickel -
Cobalt 5
fron
Molybdenum -
POWDER Cu
pPpm
_ max
Tungsten 20
Nickel
Cobalt 100
lron _ -
Molybdenum | -
POWDER S
pPpm
max
Tungsten | 10 |
Nickel 10
Cobalt 50
Iron 10
Molybdenum| 10

IR 2 s e

POWDER SHALL

POWDER COMPOSITION

Ni% | Co% | Fe% | Mo% | Ca
min min | min min | ppm
max
- 40
99.7 - - -
- 99.7 - 250
- - | 995 | 20
- ; 99.9 50
Mn Sn As | Sb Ti |
pPpm | ppm | ppm ‘ ppm | ppm
r_nax max max ‘ max max
15 20 10 -
S N T B N T
50 100 - -
50 - = _' -
30 - 20
0 Na P | Cr|Pb | Zn | Ag
PPM | ppm | ppm| pp [ppm| ppm| ppm
max max | max m max| max max
_ max
750 x 10 : .
2000| - 10 - -
|
5000 | 100 | 50 | 50 50 | 100
2000 10 | 150 | 10 - ;
1000 - 50 | 20 -
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CONFORM _ TO _ THE

Al

ppm
max
20

50

Bi

Ppm

_max

APPENDIX - 'A’

FOLLOWING
Mg K+Na
PPM | ppm
max max
15 30
125 '
Si o
ppm | ppm
max max
40 40
- | 2500
- | 400
- 500 |
: 100 |
I

Total specified

impurities

Not to exceed
- 0.10%
Not to exceed
0.40%
Not to exceed
0.60%
Not to exceed
0.25%

‘Not to exceed

0.10%
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NOTE:

. SURFACE FINISH _ 20u

2. DIMICNSTONS AR I o

MATL : TUNGSTEN ALl ¢

1 ' ,f |
o
|
: |
A
| B - a
P
SKETCH NO.
HEAVY ALLOY BLANKS CQAM / 58/1
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" 105mm /1 20mm / /125mm /. FSAPDS HE AVY BLANKS ;
| DIAMETER LARGER THAN 25mm,
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MACHIIRG

| SKETCH No.
BROUN

D TENSILE TEST PIECE 'CQAM/58/3
| _
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