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1. Introduction :

Good performance of any plant necessarily depends on
the quality of preventive as well as break-down maintenance
management practised along with the adequacy of knowledge
and skill of the supporting personnel. Heavy water plants,
operating under exceedingly high pressure and varied corro-
sive atmospheres definitely call for additional care and
attention in this regard.

Canned motors of different power ratings and shapes find
their use in operating heavy water plants. In this paper,
complete re-canning procedure of one such canned motor has
been discussed giving design details of hydraulic expansion
fixture and pulsed-tig welding procedure for longitudinal
seam and circumferential edge welding of 0.5 mm thick Has-
telloy cans.

2. The Job :

The stator assembly of the canned motor (fig.l) housed
in a thick steel shell has a length of 1000 mm and an inter-
nal diameter of about 180 mm where the hastelloy can sits
with its edges seal welded. Failure of the windings of the
stator necessitated the removal of the Hastelloy can to
facilitate repair and replacement of the same.

3. Recanning Procedure :

The .complete process of recanning of Canned Motors
involved the following steps in sequential order -

3.1 Removal of Can
3.2 Stator Winding Repair
3.3 Making a new Can
3.4 Hydraulic Expansion of Can
3.5 Machining off excess Can length
3.6 Circumferential edge welding
3.7 Non-destructive Testing

3.1 Removal of Can :

Can removal was initiated by machining both the edge
weld joints. Since the Can was press fitted in the serra-
tions of the Stator, it could not be dislodged easily.
Hence, it was slowly rotated mounting on a lathe and using a
wooden mandrel like in spinning operation, the Can was
finally removed.

3.2 Stator Winding Repair : «|
I

Once the Can was removed, access to the Stator If"
Winding could be made and after windings were replaced, the fS
Staler Housing was ready to receive the new Can. |§
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3.3 Making a new Can :

New Hastelloy Can (0.5 mm thick, 1050 mm long and about
180 mm dia.) was fabricated keeping 1 mm diametrical clear-
ance for easy entry and expansion afterwards.

3.3.1 Longitudinal Seam Welding Fixture (L.S.W.F.) -

Butt welding of 0.5 mm thick Hastelloy sheet calls for
ultra precision L.S.W.F. (often referred to as a "Seamer")
along with mechanised torch movement having arc gap control
(A.G.C.) unit incorporated in the system. However, in the
absence of both, a fixture (fig.4) was devised to weld
longitudinal seam of 0.5 mm Hastelloy sheet. As shown in
Fig.4A, the radial expander was made to suit the internal
diameter of can. To prevent warpage of the sheet material,
clamping fingers were used along the length of the cylinder
as shown in Fig.4B. Again to control heat affected
zone(HAZ) to a minimum, copper backing strips were used on
either side of the weld zone.

3.3.2 Longitudinal Seam Welding (L.S.W.) -

Initially, tack weldin<~ (at 15 A current level) were
carried out using random "skip" method with short upslope
and downslope cycles so as to achieve a final pitch of about
5 to 6 mm between tacks.

After carrying out seam welding in manual mode, fine
porosities and a few other weld defects were observed. A
mechanised weld pass at a lower current level eliminated
most of the defects. The can was again radiographed after
removal of all indicated defects. Absence of extremely fine
porosities (not detected by radiography) was checked employ-
ing reverse dye penetrant test where penetrant was sprayed
on one side and the developer was applied on the other side.
Table 1 gives the details of weld parameters used.

TABLE - 1

Sean Welding Parameter

Mode Weld
Current
(Amps)

Speed
(cm /
min)

High/Low Low/High Argon
Pulse Pulse Flow Rate
time(sec) Ratio (cft/hr)

Manual 22 10 0.4/0.3 70%

Mechanised 14 12 0.4/0.3 70%

NOTE : Backing Argon Gas Flow Rate = 8 cft/hr.

10
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3.4 Hydraulic Expansion of Can

Fig. 1 gives a schematic diagram of the hydraulic expansion
fixture. The same fixture without o-rings (Fig.2A) could be
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used for initial edge flaring of the can at a pre-determined
angle of 10°. Pressure required for expanding 0.5 mm cold
rolled Hastelloy sheet in the inside of the stator assembly
was calculated and found to be in the region of 3500 to 4000
psi. 0-rings were used at suitable places after edge flar-
ing to prevent fluid leakage during hydraulic expansion
(Fig.2B)-. Entry port for the fluid was made from one side
of the central shaft as indicated in Fig.l.

3.5 Machining of Excess Can Length :

Excess Can length provided for flaring was machined off
to match with the lip of the weld built up portion of the
Stator Housing so that next stage of operation could be
carried out.

3.6 Circumferential Edge Welding {C.E.W.)

To obtain a matching thickness on the stator housing, a
circumferential groove with a lip thickness (tig. 3) not
exceeding 1 mm was machined for C.E.W. During arc withdraw-
al, the tig torch was always moved towards the stator hous-
ing to avoid damage on the thin shell. Random and skip tack
weldings were carried out (45 amps current level) so as to
obtain a pitch of about 10 mm between tacks. Any gap no-
ticed between the cylinder and lip of the tstator housing,
was eliminated by mild tapping with a wooden mallet. The
lip area on the stator housing was essentially an over layed
layer of compatiable material and possibly belonged to S.S.
309L class. During welding, torch angle was suitably ad-
justed to avoid excessive oxidation of the can material.
The details of weld parameters used are given in Table 2.

TABLE - 2

Circumferential Weld Parameters

Weld Weld High Low Low/High Argon Gas
Current Speed Pulse Pulse Pulse Flow Rate
(Amps) (cm/min) (sec.) (sec.) Ratio (%) (cft/hr)

45

NOTE

10 0.4 0.4 60 12

1. Can material 0.5 mm thick Hastelloy.
2. Lip material 0.7 - 1.0 mm thick SS 309309L.

Welding Aspects

In both the cases, i.e. longitudinal seam and circumferen-
tial edge welding of the Can, Direct Current Straight Polar-
ity (DCSP) pulsed tig welding with upslope and downslope of
current facility was used. Even with this, crater problems
associated with withdrawal of arc were faced. Although this
problem was less critical with the edge welding, seam weld-
ing called for repair of porosity defects. Original Can

I;
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material was used as filler as and when the need arose.
Indicated Voltages (V) generally followed the pattern V = 10
+ 0.251 where I indicated current in Amps.

3.7 To check intec/rity of the system, helium leak tes-
ting was carried out at a pressure of 2 kg/cm2.

4. Conclusion :

In house design and fabrication of simple jigs and
fixtures can go a long way in solving many complex technical
problems. Longitudinal seam welding of 0.5 mm Hastelloy
sheet calls for high precision and sophisticated fixturing
with adaptable sub-systems. With adequate care and employ-
ing proper welding sequence control, the same job could be
carried out successfully using simple jigs and fix-
tures. However, a good seamer with automatic arc gap con-
trol unit will help substantially in cutting down total
welding time and as a consequence will enable in reducing
down time of the motor considerably.
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