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WELDING PROCEDURE

SPECIFICATION

NO.: RSRPS007

FOR
52K DWT BULK CARRIER
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Rudder Stock Repair Procedure

I. Rudder Repair Procedure Specification (RPS)
Company: METALOCK ENGINEERING (QINGDAO) LTD.
Full address: Songshan Road West, KongGang Industry Area,

Chengyang District, Qingdao, 266071, China

Telephone No.: +86 532 66962186, 66962173
FaxNo.: +86 532 66962187
E-mail address: gingdao@metalock.cn

Responsible welding supervisor:  Mr. Zhou Kegin

Rudder Stock Repair Procedure Specification (RSRPS) No. RBRPS 007

Key way of Rudder Stock and Tiller Damage:

When dismantled the tiller from radder stock, we noticed the key way of
rudder stock and tiller are damaged as per picture indicated.

As per measurement, for each 100mm intervals, the readings are:
Tiller: 138.5, 137.8, 138.3 138.9, 136;
Rudder Stock: 143, 142.4, 144 140, 136;

These readings are complied with the ruler on the picture 1 indicated.
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As per sketch Tiller’s Keyway shall be oneside is 1:12 5 taper, and R Tt
another side shall be 1:100 Inclination. 'll o "xfl’] | S
NI, | 2

The Eey:

The Material of key is SF590A forging steel, which equals to Chinese standard 45# steel. We amange forging the same
matenal for the new key. The angle, radius and surface tolerance shall be fulfill maker’s requirement as per sketch.
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NDT test: no find any cracks on the rudder swrface, as well as tiller swrface.
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Ahgnment of Rudder Stock:
When rudder stock aligned at lathe machine, and centering with screw hole, we have following readings:
Upper Pintle | Upper Pintie Twer Cone | Tiler Cone
Bearing FWD Bearing Tlller Bearing Thrust FWD End
0 0 0 0 0 0
0.05 0.17 0.68 1.45 28 L
0.02 0.24 0.88 1.6 1.07 1.45
0.04 0.18 0.07 04 0.5 0.8

Further to picture of the keyway on rudder stock:

From above picture, we can obviously noticed the keyway senously deformed And the readings of the
alignment on rudder stock 15 also confirmed the twisting of keyway.

Since the keyway twisted, then the screw hole on top rudder stock is also changed centering position.
Even though we may delete the nusaliznment due to this centening hole, we assume the actually
misalignment of the tiller cone area 15 about 2. 8mm_ In this case, the only repair method 15 welding. We
prepared our welding procedure as bellowing:

Annealing:

In order to release stress mnside the rudder stock, especially cone area, the first step is annealing treatment.
We will use computenzed type high frequency heating equipment with heating speed control function to

control the heating process. Normally we control the heating speed 15 500C/hour which will not mput too
much heating energy to cause rudder stock deformation.

Same cooling speed at S0oC/hour will be apphied to the cooling space as well.

Welding:
After annealing treatment. we will weld Smm at each single side of the rudder stock, then machining.
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Joint preparation details (Sketch 1):

Joint design Welding sequences
ke & Cantar el She & Lurtar Skde B
i o T i
Basze Metal
Material Specification: Forged Steel 352
Diameter: 500 mm
Filler Metal:
Welding Material Standard: GB/TE110-2008
Brand of welding rod: Tianjin Jingiao
Specification: ER 50-6
Welding wire diamater: 1.2 mm
Toint Typa: Build-up Welding
Diirection Flat
Preheat
Preheating Temperature ("C) 125 - 200
Inferpass Temperatore (“C) 150 - 200
Gas
Percent Composifion
Fas Mixiure Flow Bate
Shield L o0 0 20-25 Limin
Trailing HA WA M
Backing HA WA M

Welding details:

Lty
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Run| Process Size of Cuorremt | Voltage Type of Wire speed | Travel speed®
filler metal [A] vl current/polarity [/ mim] [cm/min]

1 | 131(MIG) ®1.2 T40-200 DC-RP Fint ] I5-55

2 | 131({MIG) e1.2 140~-200 DC-RP i 35~55

3 | 131({MIG) o1.2 1d0-200 DC-RP 7= I5-55

4 | 131(MIG) 1.2 T40-200 DC-RP -2 35-55

5 | 131({MIG) e1.2 1d0~-200 DC-RP Fia ] 35-55

6 | 131(MIG) ®1.2 T40-200 DC-RP Fint ] I5-55

7| 131(MIG) ®1.2 T40-200 DC-RP -2 I5-55

& | 131(MIG) o1.2 1d0-200 DC-RP 7= 35-55

8 [ 131(MIG) 1.2 T40-200 DC-RP -2 35-55

N | 131{MIG) 1.2 T40-200 DC-RP i} 35-55
Filler Metal Classification:
Brand name: MG50-8 Preheating temperature: 125-200°C
Manufacturer: (zolden Bndge Interpass temperature: 150 - 200°C
Wire DHameter: 1 2mm Gouging hacking: og
Caz [ flux: Post-weld heat treatment: 200- 250°C
Shielding: Co2 Straightening Temperature:
Backing: Heating and cooling rate: 50 “C/

Machming-

Mormally as per class’s mules, we shall fill up of exasting kevway, then make new kevway at 1800 opposite
position. In order to save time, we will repair the existing kevway by welding, then mulling as per request.
Since new rudder stock will be bigzer, then we may consider to skinvming on tiller immer surface to reach a
good surface result, then skimming of mdder stock mto the zame tapping and same size to fulfill ble
marking fest.



