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g ; STAINLESS STEEL PRECISION CASTING
% E (GX20Cr14)
§§ 1.0 SCOPE OF APPLICATION
§
ﬁ‘ g, The specification governs the quality of precision casting e.g Locking Piece and Clamping Piece in |
E i steel grade GX20Cr14 according to SEW 410 (material no. 1.4027) and the following additional .
. requirements.
¥ _ : ‘
=F |20 APPLICABLE REFERENCE DOCUMENTS
35 -
.E o
__j;% - SEW 410, EN 1371-2EN 10204, EN 10045,EN 444,EN 12681DIN 50125 VDG-Merkblatt
<% g P690and P685-2, ASTME 192
Fa
z -]
A § £ Equivalent standards with prior permission are acceptable.
aEs
§§§ 3.0  GENERAL REQUIREMENTS
afd _
Egg Before starting the production the manufacturer shall check the ordering drawing with respect to
5_; £ casting and inspection specific design. He should outline his objectives regarding optimization of
S ‘§ casting and inspection technology, coordinating his goals with BHEL.
2 5% Before starting the production, the manufacturer shall submit the following documents to the
81 purchaser.
' g - A'manufacturing and inspection sequence plan (MIP) establishing the quality assured sequence
3 of operations. A schedule for the individual manufacturing steps is to be added;
:tf a
~ - Aheat treatment plan with information on temperatures, holding times and cooling rates;
£ B
g i - Test instructions for NDT which are performed as part of his own QA measures.
EZ |40  MANUFACTURING
ﬁ g % 4.1 General
% &
“L'; E g Manufacturing as per SEW 410
%242 Heat Treatment
¥
: EE According to SEW 410
E E Quenching : 1000-1050°C, holding time dependent on wall thickness
: &
E 4 Tempering: 650-750°C, shall be mentioned inclusive of all temperature fluctuations in the fumnace,
E; and holding time according to the wall thickness
;E ] 0\ pen oG A setiere
b \‘\ . - NAME. SIGNATURE & DATE
s AN . CHOUDHARY e ]
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The tempering temperature in the middle of this range is ideal. The uniformity of the temperature in the
fumace (+~ 5°C) must be insured. A calibrafion record about the uniformity of the temperature distribution in
the furnace must be presented to BHEL, one fime before heat treatment.

Sub contracting for heat treatment on the casting must be informed to BHEL
5.0 PROTOTYPE MANUFACTURING & TEST
In case of manu'fa'cturing a new clamping piece type for the first time, the manufacturer shall — as
qualification ~ determine the condition for the mass production by manufacturing and testing of some

prototype clamping piece (minimum 10 pieces).The following tests shall be performed on those
prototype clamping pieces:

» Heat analysis according to SEW 410.Figures in the following table are for information only.
Mandatory figures shall be taken from the standard.

Cr
_12.5-14.5

Ni
£1.00

C
0.16-0.23

<0.045

Si
£1.00

Mn
<1.00

* The determination of the mechanical properties for each melt and heat treatment lot is carried
out on samples from separately poumd blocks( not from the cast-on the section) which must
be heat treated with the clamping pieces and which have the dimension 12x12x62mm.

Scope of testing: A tensile sample according to DIN 50125 ( B&x30) and 3 Charpy-V-notch

according to EN 10045

Second Probe test: A second probe set (4 blocks) must be poured if necessary. These blocks |
have to be kept by the manufacturer minimum 2 months. '

Photo of the cast pattern with the separately. poured blocks is required.

Following Mechanical properties shall be achieved at room temperature

0.2% Proof Strength
(N/mm” )

Tensile Strength
(N!mm A

Elongation ( lo=5d)
(%)

impact Energy
)

=540

740 - 880

212

>13)

*) 3 charpy-V-notch: All single values >13J

Hardnes$ test (Brinell) on all clamping pieces. Values shall be 230-270 HB.

l e The microstructure shall consist of fine tempered martensite without any segregation or other
phases.

» X-ray inspection (RT) of all clamping pieces according to VDG Merkblatt P 695-2 ( ASTM E-
192)
Quality level 1.Examination level B according to EN 444 (density D>2.0 is accepted). Photo
geometry is to be performed according to EN 12681 based on figure 7.
To avoid irradiation in a marginal area of individual sticking pieces, the parts should lie as
close together as possible and be surrounded by a comparable wall theckness of material of
the same type in the outside area. Two room temperature exposures at 90° must be taken, so

_ that at least one shot of notch is taken from the side. To show the different wall thickness

{drilling area, notch and left-over sticking piece) with one shot, it is recommended to use 2
different sensitivity films of class C3 and C4 according to EN444 table 2. However at least two
class C4films must be used with different exposure times.

e Surface crack inspection of all clamping pieces: Dye penetration inspection (PT) according to
EN 1371-2. Quality level 1 with cracks shall be achieved. -

s W s
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» Visual inspection of all clamping pieces Acceptance:
= Missing material up to @ 1.0 mm.

Plus material up to 0.5 mm and @ 1.0 mm.

Dimension inspection of 2 clamping pieces

Dimension inspection of the check dimension indicated in the drawing on
minimum 8 clamping pieces. The requirements given in the drawing and VDG-
Merkblatt P&90, D1.

Cast surface roughness according to drawing on minimum 2 clamping pieces.

Marking: The model No. and ‘X’ given in the drawing are to be cast.

* Additional marking as following: Number of the inspection certificate ( one certificate
per heat treatment batch).

At the end of the prototype test, a report shall be written which shall contain all results of the above
required inspections and tests. This report shall be submitted to the purchaser before starting mass
production.

Model no. on each page
Material no. and material designation

" Heat no. and heat analysis
Complete information of all heat treatment performed included diagram
Photo of the cast pattern with the separately poured blocks
Mechanical test results. All individual values shall be reported
Microstructure & Hardness test restits
Resuit of nondestructive inspections { PT &X-ray) including records
Result of dimensional check including records
Confirmation of visual inspection

——
M OE R AR NN R RS

If all requirements are fulfilled, mass production may be started. The procedure defined in the prototype
manufacturing shall be kept. ‘ ‘
Additionally the customer receives 20 clamping pieces and 4 poured blocks for determination of

~ mechanical properties.
6.0 Properties of the Clamping Piece of the Mass production and Tests

6.1 Chemical Composition

Heat analysis per melt according to SEW 410
6.2 Mechanical properties

Hardness test (Brirfell} on 5% of the clamping piece of each heat and heat treatment batch.
Vaiues shall be 230-270 HB.

The BHEL reserves the right to check the mechanical properties in accordance with clause 5 at the
Clamping Pieces.

6.2.1 Microstructure

‘The microstructure shall consist of fine tempered martensite without any segregation or other phases.

6:3 Outer and Inner Quality/ Non destructive Testing

Following NDE shail be performed in delivery condition:
o  Surface crack inspection , _
Dye penetrant inspection according to 5% of the parts. Quality levelt without crack should be

p-2294 |

ede achieved.

i »  Cast surface roughness according fo drawing on one of the Clamping Pieces per heat
B % treatment batch

__________ =TE y.n Prafori
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«  Visual inspection on 2% of the parts Acceptance:
-flatly recessed surface defect upto @ 1.0mm
- surface defect upto 0.5mm and @ 1.0mm
+  Dimension inspection
Dimension inspection of ﬂ'ne check dimensions indicated in drawing on 2% of the Clamping
Pieces
+ RT examination as described In chapter 5 on 1% of the clamping pieces ( but at least 20

) ‘ pieces) ,
7.0 Marking
. The Model no. is given in the drawing and ‘X' are to be cast on the casting.

g
-E, . Additicnal marking as following: Number of inspection certificate (one certificate per heat
I3 treatment batch).
2%; |8.0 Documentation
< [ -
E §§ Prior to but in no case latter than with delivery an inspection certificate 3.1 according to EN 10204
g g.-" in country and-English language shall be provided to the purchaser and it shall contain the
C2E following
Ced »  Order no. on every page
% £ »  Model ho. on every page
e H o Material designation
5 - i . Heat no. and heat analysis per melt
&332 _ . Complete information on all heat treatments performed per heat treatment batch included
A8 diagram
Cia
S33 I’ e  Microstructure & Hardness test results
21 . Confirmation of visual inspection
22 . Confirmation of dimensions
;g_ = . Confirmation of quality achieved and test reports of non destructive inspections
»  Confirmation of surface roughness
¢ § | 9.0 Deviations
£ % Any deviation from this delivery specification has to be reported to BHEL immediately using Performa PU-25
E % | supplied in the order. Any deviation is generally accepted only if this has been approved by BHEL in a written
"E form. In case of any deviation from specified properties, also if the proof by testing is not required the purchaser
E E i has the right to reject the material
e E% 10.0 Clearance For delivery
- ;zj% The clearance for dispatch is based on the total results of all tests performed considering the service stresses
. E' ‘E of the component. BHEL has the right to accept deviations of the specified values, if it is shown by individual
E £ judgment that the service properties are not reduced. :
;-g: £ | ‘ .
ot £ | The clearance does not release the manufacturer from the responsibilities for hidden defects that are detected
E ; at later stage of manufacturing.
B
E 11.0 Packing
] * e casting shall be suitably packed in a condition to withstand for an indefinite time exposure to imatic
%—Th ting shall b tably packed dition to withstand fi definite ti all cf

conditions without developing any external and intemal defects. The casting shall be properly protected from

P22

damage during transportation.
|29
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