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2.2 ASTM Publications:

ASTM A 370 Mechanical Testing of Steel Products

3. TECHNICAL REQUIREMENTS:

3.1

3.2 Fabrication:

3.21

3.2.2

3.2.3

3.24

3.24.1

Material:

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959 or
www.astm.org.

Shall be the ferritic or martensitic corrosion-resistant steel specified on the drawing.

Forming: R
formed ring

Preparatior
electrode ¢

Welding: T
each ring.

Feed of the
Rate and O
Secondary
Timing and

The flash s
manual flag
machine sH
machine oy
maintained

Annealing:
1200 to 15

ings shall be formed from suitably rolled, extruded, or forged“shapes
s shall be substantially circumferential.

for Welding: Formed rings shall be clean and free from foreign mate
pntact and at the surface to be welded.

ne ends of the formed rings shall be flash butt*welded together with g
(Velding shall be performed on a machine provided with control of:

joint during flashing

istance of travel of the sections to'be welded
Voltage and Current Magnitude

current cut-off.

hall be maintained during the flashing interval of the welding operatio
hing used for prehéating shall be limited to 10% of the total flashing
all be capable of repeating the sequence of operations independentl
erator. A record of machine settings and sequence of operations for
in accordance with purchaser’s requirements.

The welded rings shall be annealed by heating to a temperature with

Grain flow in the

rials in the area of

nly one weld on

n. The amount of
listance. The

y of the skill of the
each lot shall be

in the range

not less th4

D0.°F+(649 to 816 °C), holding at the selected temperature within £25

°F (£14 °C) for

In 1 hour_and cooling in air or faster Rings made of AMS 5613 or AMS 5616 may be

austenitized by heating to a temperature within the range 1750 to 1850 °F (954 to 1010 °C) and
cooling to room temperature before annealing. Annealing shall precede sizing as in 3.2.5 except
that non-hardenable steels may be sized before annealing.

When the drawing or material specification specifies the annealing cycle, the rings shall be

annealed

accordingly.
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3.2.5 Proof Testing of Welds (Sizing): Each ring, after cooling to room temperature, shall be tested to

determine the quality of the weld. Each ring shall have flash and excess metal at the weld removed
to within +0.031 inch (+0.80 mm) of parent metal surface either before or after annealing as in 3.2.4
but before sizing. Preliminary sizing may be done before cooling but final sizing shall be done at
room temperature. Sizing shall be sufficient to provide a permanent expansion of not less than 1%
across a 2-inch (50.8-mm) gage length centered on the weld. The 1% minimum permanent
expansion shall be verified by measurement on at least one ring from each welding lot. Sizing shall
be performed to provide uniform stress distribution throughout the ring.

3.2.5.1 For rings made from product under 0.188 inch (4.78 mm) in nominal thickness, flash removal
may reduce thickness below that of parent metal provided that the finished weld blends smoothly
into adjacent metal and provided that thickness is not reduced below the minimum specified on

the drawing for the parent metal.

3.2.6 When the drawing or applicable material specification requires additional heat treptment in addition

to annealing, rings shall be so heat treated after sizing in accordance with 3.2.5.

3.2.7 Restoration to Shape: If necessary to restore shape of rings following annealing
treatment, guch operations shall be done on suitable presses and not by localizef blows as from a
hammer. Except as specified in 3.2.7.1, rings may be reheated’for such operation but shall not be
heated to a|temperature higher than any prior tempering temperature.

or final heat

3.2.7.1 Restorati¢n to shape may be performed in conjungtion with cooling from a heaf treatment
operation|by placing the ring on a press which will-flatten and/or produce slight (approximately
Y4%) expgnsion or compression of the ring diameter.

3.3 Properties:

Rings shall conform to the following réquirements, determined in accordance with

ASTM A 370:

3.3.1 Tensile Properties Through Welded Area: Shall be as follows, determined on spgcimens cut, after
final heat treatment of the lot, from welded rings processed to this specification. Tensile testing will
not be requjred on rings made from product under 0.188 inch (4.78 mm) in nomi

3.3.1.1 Rings Haying Specified Maximum Hardness Up to 241 HB, Inclusive, or Equiv

(See 8.2)] Shall-be as shown in Table 1.

TABLE 1 - Minimum Tensile Properties

hal thickness.

blent

Property

Value

Tensile Strength, 90% of parent metal in same ring
Elongation in 4D 60% of parent metal in same ring

3.3.1.2 Rings Having Specified Maximum Hardness Higher than 241 HB or Equivalent (See 8.2): Shall

be as shown in Table 2.
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TABLE 2 - Minimum Tensile Properties
Property Value
Tensile Strength  90% of parent metal in same ring
Elongationin 4D  50% of parent metal in same ring

3.3.1.3 Rings not conforming to 3.3.1.1 or 3.3.1.2 will be acceptable if the tensile properties through the
welded area, determined after final heat treatment, are not lower than the minimum requirements
of the material specification or of the drawing.

3.3.2 Hardness: Unless otherwise specified, rings shall have hardness not higher than 241 HB, or

equivalent
3.4 Quality:

3.4.1 Rings, asr
foreign ma

3.4.2 Rings shall
shall be ag

4. QUALITY ASS

See R_‘?)_

pceived by purchaser, shall be uniform in quality and condition, soun
erials and from imperfections detrimental to usage of the ¥ings.

be subjected to nondestructive testing. Method oftesting and standa
reed upon by purchaser and vendor.

URANCE PROVISIONS:

4.1 Responsibility for Inspection:

The vendor ¢
performance
confirmatory

4.2 Classification

4.2.1 Acceptanc
nondestrud
shipment
and/or proq
to be requi

f rings shall supply all samples for vendor's tests and shall be respor
of all required tests. Purchaserreserves the right to sample and to p

of Tests:

p Tests: Proof testing (3.2.5), tensile testing (3.3.1), hardness (3.3.2),
tive testing (3.4.2) are acceptance tests and shall be performed prior
f rings to-apurchaser, on each heat or lot as applicable, when a char
essing-requires reapproval as in 4.4.3, and when purchaser deems ¢
red,

1, and free from

ds for acceptance

sible for the
erform any

testing deemed necessaryto ensure that the rings conform to specified requirements.

and

to or on the initial
ge in material
pnfirmatory testing

SIS, Grain 11ow (o.4£. 1) 1S a periodic test and shall be periormed at a t

by the vendor unless frequency of testing is specified by purchaser.

I4.2.2 Periodic T

4.3 Sampling and Testing:

Shall be in accordance with AMS 2371.

equency selected
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