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qE GO - 19 A Government of India-Ministry of Railways
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Zonal Railways
II- | 9= SRimen yewe ($F 99i) Chief Workshop Manager (Track
HNLNTE. R TR, RTIATATS, Machines) CPOH Workshop, Prayagraj,
HERMIRT, W Rayanapadu, Kanchrapara, Ahmedabad
- | J=m© MR AYD. Ueid  TRIFRS Principal IRTMTC,Pipal Gaon, Prayagraj -
—211011 211011
Details of addresses are overleaf.

fava : HodRodoo—HfAT IFo do HioTHo (o IFo 550), WowHloTlo 3R THoloo TN &
I DI RIS ofTd B 8 cefed DI Mb AR |
Sub: Tentative Code of procedure for Ultrasonic Testing of Axles of SBCM, PCT & MPT of
CRCC make machines.
Ref.- E- file no.-RDSO-MCONDT(TEST)/12/2020-O/0-Director/MC/RDSO, dt.
06.06.2022
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Tentative Code of procedure for Ultrasonic Testing of Axles of SBCM (BS-550), PCT
(16W & XDC16W) & MPT (DDC-16W) of CRCC make machines have been uploaded on the
RDSO website on the address given below for your information and implementation on your
railways. It is requested to send feedback on ultrasonic testing done on the basis of tentative
code of procedure. These feedback may help in preparing detailed code of procedure on the
availability of axle in loose (fitted with wheel set) and in fitted condition. Availability of axle
(place & date) may please intimated to M&C Dte. of RDSO as well as to this Dte. for further
action.

http://www.rdso.indianrailways.gov.in—Directorates—Track Machine and Monitoring
—Functions-SN 2.c) Guidelines/Instructions. — Code of Procedure for Ultrasonic Testing of
Axles of Track Machines (Sr. no. 22-24)

DA: As above

Digitally Signed by Om
Prakash (3 srepren)

Date: 13-07-2022 15:10:207T® Yei T2 71 111
Reason: Approved
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References
S.No. | Machine Model Type/Position Report / Drawing RDSO Letter | Date of
of Axles Referred No. Issue
1. Shoulder Ballast 1st 2nd, 3rd & BS500W(IND)-20-06-01-
Cleaner (SBCM- 4th 01
550 CRCC) Power axle
2. 1st & 2nd Non CDC16W(IND)-08-03-01
Power axle
3. PCT-CRCC (CDC- | First Power Axle | CDC16W(IND)-07-02-01
16W & XDC 16NW
4. Second Power CDC16WIND)-07-03-01
Axle TM/HM/USFD | July-2022
5. Third Power Axle | CDC16W/(IND)-08-02-01
6. Non-Power Axle CDC16W(IND)-08-03-01
7. | MPT-CRCC (DDC- | First Power Axle | DDCI6W(IND)-08-02-01a
g. | 16W) Second Power DDCI6W(IND)-08-02-01a
Axle
9. Non-Power Axle DDC16W(IND)-08-03-01a

TENTATIVE CODE OF PROCEDURES FOR ULTRASONIC TESTING OF AXLES OF TRACK MACHINES, July-2022
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CONTENT
. Position of Drawing Dimensional Page
S.No. MaChlne MOdEl Axles Referred Drawing No.
1. L.NO.M&C/NDT/1/8,VoI- | | == 2
25,dt.08/09.03.2021
2. Shoulder Ballast Cleaner (SBCM- 1st 2nd, 3rd & BS500W(IND)- - 3-5
550 CRCC) 4th 20-06-01-01
Power axle
3. Shoulder Ballast Cleaner (SBCM- 1st & 2nd Non | CDC16W(IND)- All axles 6-8
550 CRCCQC) Power axle 08-03-01 ) )
4. PCT-CRCC (CDC-16W & XDC Non-Power Axle | CDC16W(IND)- | dimension
16NW 08-03-01 same
5. MPT-CRCC (DDC-16W) Non-Power Axle | DDC16W(IND)-
08-03-01a
6. PCT-CRCC (CDC-16W & XDC First Power Axle | CDC16WIND)- - 9-10
16NW 07-02-01
7. PCT-CRCC (CDC-16W & XDC Second Power | CDC16WIND)- 11-12
16NW Axle 07-03-01
8. PCT-CRCC (CDC-16W & XDC Third Power CDC16W(IND)-
16NW Axle 08-02-01
All axles
9. MPT-CRCC (DDC-16W) First Power Axle | DDC16W(IND)- ] ] 13-15
08-02-01a dimension
10. MPT-CRCC (DDC-16W) Second Power | DDC16W(IND)- same
Axle 08-02-01a

Since, the dimensions of some axles are same. Hence 05 nos. of Code of Procedures issued.

TENTATIVE CODE OF PROCEDURES FOR ULTRASONIC TESTING OF AXLES OF TRACK MACHINES, July -2022

Page 1 of 15
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M&C DIRECTORATE

E-file No.: RDSO-MCONDT (TEST})/12 /2020-0/0 Director/MC/RDSO e 06.06.2022

fawar: Code of Procedure for Ultrasonic Testing of Axles of Track Machines.
weH: Your note No. No. TM/HM/USFD Date- 14-02-2022.

With reference to the above, tentative code of procedures for Ultrasonic testing of axles of
Track Machines have been prepared on the basis of drawing provided and the details are as under:

| S. No. I| Machine Model | Position of Axles Drawing No. Remarks
|'_ Shoulder Ballast | 1st ,2nd, 3rd & 4th | BS500W(IND)-20-06-01-01 | Since, the
Cleaner (SBCM-550 | POWER AXLE dimensions of
CRCC) 1st & 2nd Non Power CDC16W(IND)-08-03-01 some axles are
Axle same. Hence, 05
PCT-CRCC (CDC- First Power Axle CDC16W(IND)-07-02-01 nos. of tentative
16W & XDC 15;\;) . Code of
becpnd Power Axle CDC16W(IND)-07-03-01 procedures
Third Power Axle CDC16W(IND)-08-02-01 | (COPs) attached.
Non-Power Axle CDC16W(IND)-08-03-01
MPT-CRCC  (DDC- | First Power Axle DDC16W(IND)-08-02-01a
1eW
) Second Power Axle | DDC16W(IND)-08-02-01a

9, Non-Power Axle DDC16W(IND)-08-03-01a

The detailed Code of Procedures (COPs) for axles will be prepared as per the availability of axles
(place and date) in loose (fitted with wheel sets) and in fitted condition. Necessary feedback
regarding ultrasonic testing of axles using above tentative code of procedures and availability of
axles may be intimated to this office for further action please.

Encl: As above

( }A Lot
(Rajesh Srivastava)
Director/M&C
Director/TM-I]]

TENTATIVE CODE OF PROCEDURES FOR ULTRASONIC TESTING OF AXLES OF TRACK MACHINES, July -2022 Page 2 of 15
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Research Designs and Standards Organization
Ministry of Railways
Lucknow-226011
M&C Directorate
June— 2022

Theoretical calculation and relative positions of signals during Ultrasonic Testing of Axle_ of
Track Machine, Model: Shoulder Ballast Cleaner (SBCM-550 CRCC, Powered axle), to Drawing
No. BSS00W (IND)-20-06-01-01 (Tentative COP).

(A) Far end Scanning

Calibration: 1 Main Scale Div.= 250 mm (compression wave)

Probe: 20/25 mm, Dia., 2.5 MHz, Single Crystal Normal Probe

From End A :-
5. No. DETAILS DISTANCE (mm) | SIGNAL (div.) |
1. | Direct Reflection from Axle End 2428 __4____—-—-—9'7
2. | Delayed Reflection from Journal fillet 2394 9.6
3. | Delayed Reflection from wheel seat outer fillet 2374 9.5
4, | Direct Reflection from Journal fillet 2233 8.9
5. | Direct Reflection from wheel seat outer fillet 2179 8.7
6. | Delayed -2 Reflection from fillet 1(F1) 1699 6.8
7. | Delayed -1 Reflection from fillet 1(F1) 1537 6.2
8. | Direct Reflection from fillet 1(F1) 1339 54
9. | Delayed-2 Reflection from wheel seat inner fillet 784 31
10.| Delayed-1 Reflection from wheel seat inner fillet 624 25
11.| Direct Reflection from wheel seat inner fillet 429 1,7
From End B:-
S. No. DETAILS DISTANCE (mm) | SIGNAL (div.)
1. | Direct Reflection from Axle End 2428 9.7
2. | Delayed-1 Reflection from Journal fillet 2394 9.6
3. | Delayed-1 Reflection from wheel seat outer fillet 2374 9.5
4. | Direct Reflection from Journal fillet 2233 8.9
5_ | Direct Reflection from wheel seat outer fillet 2179 8.7
6. | Delayed -2 Reflection from fillet 2(F2) 1826 73
7. | Delayed -1 Reflection from fillet 2(F2) 1664 6.7
8. | Direct Reflection from fillet 2(F2) 1466 5.9
9. | Delayed-2 Reflection from wheel seat inner fillet 784 31
10. | Delayed-1 Reflection from wheel seat inner fillet 624 2.5
11. | Direct Reflection from wheel seat inner fillet 429 1.7
Ll
ARO (M&C)
M&C Nte., RDSO
Min. of [t Mer ak Nagar
Lur LR

TENTATIVE CODE OF PROCEDURES FOR ULTRASONIC TESTING OF AXLES OF TRACK MACHINES, July -2022 Page 4 of 15
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(B) Near End Low Angle Scanning
1 Main Scale Div, = 100 mm (Compression wave)

573

Probe: 20/25 mm Dia., 2.5 MHz, Normal Probe, Single Crystal, Perspex Wedge for 17.5°

From b_oth_Ends (A & B)

5. No. DETAILS DISTANCE(mm) SIG.NAI.
R - _ (div,)
1 450 I 45°*
Direct reflection from wheel seat inner fillet, centre of ‘
| probe position on axle end face at a distance of 40 mm .
_from axle end face outer periphery, probe angle 17.5°. S
* Signal may shift due to Perspex correction. F
C
raAS L,
ARO (M7
t.‘-'ii; Lac 3 f
Min

of 15
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Research Designs and Standards Organization

Ministry of Railways
Lucknow-226011
M&C Directorate

June- 2022

Theoretical calculation and relative positions of signals during Ultrasonic Testing of Axle of Track
Machine, Model: Shoulder Ballast Cleaner (SBCM-550 CRCC non-powered axle) & Model: PCT-CRCC
(CDC-16W & XDC 16W non-powered axle) to Drawing No. CDC16W (IND)-08-03-01 and Model:
MPT-CRCC (DDC-16W non-powered axle) to drawing no. DDC16W (IND)-08-03-01a.

(Tentative COP).

(A) Far end Scanning

Calibration: 1 Main Scale Div. = 250 mm (compression wave)
Probe: 20/25 mm, Dia., 2.5 MHz, Single Crystal Normal Probe

From Both Ends:-

:t;. DETAILS DISTANCE (mm) SIGNAL (div.)
1. | Direct Reflection from Axle End 2428 9.7
2.| Delayed-1 Reflection from Journal fillet 2394 9.6
3.| Delayed-1 Reflection from wheel seat outer fillet 2374 9.5
4. | Direct Reflection from Journal fillet 2233 8.9
S. | Direct Reflection from wheel seat outer fillet 2179 8.7
6. | Delayed-2 Reflection from wheel seat inner fillet 784 3.1
7.| Delayed-1 Reflection from wheel seat inner fillet 624 25
8. | Direct Reflection from wheel seat inner fillet 429 1.7

(B) Near End Low Angle Scanning
1 Main Scale Div. = 100 mm (Compression wave)
Probe: 20/25 mm Dia., 2.5 MHz, Normal Probe, Single Crystal, Perspex Wedge for 17.5°.

From both Ends (A & B)

S. No. DETAILS | DISTANCE(mm) \ SIGNAL
_ (div.)
1 450 4,5*
Direct reflection from wheel seat inner fillet, centre of
probe position on axle end face at a distance of 40 mm
from axle end face outer periphery, probe angle 17.5°,
* Signal may shift due to Perspex correction. &3
{”‘___._-——-""*
ot TU 1;;,‘
0O (ML
i‘? -\ ( 2nsoO
: M{{ o sk Nagh
Min. ot .o 296011

LUcknOWs&SEE

TENTATIVE CODE OF PROCEDURES FOR ULTRASONIC TESTING OF AXLES OF TRACK MACHINES, July -2022 Page 8 of 15
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Ministry of Railways

Lucknow-226011
M&C Directorate

June-2022

Theoretical calculation and relative positions of signals during Ultrasonic Testing of Axle of Track Machine, Model:
PCT-CRCC (CDC-16W & XDC 16W Power axle) to drawing no. CDC16W (IND)-07-02-01 (Tentative COP).

(A) Far end Scanning '
Calibration: 1 Main Scale Div,= 250 mm (compression wave)
Probe: 20/25 mm, Dia., 2.5 MHz, Single Crystal Normal Probe

From End A:-
S.No. | DETAILS DISTANCE (mm) | SIGNAL (div.)

1. | Direct Reflection from Axle End 2428 9.7

l[ 2. | Delayed-1 Reflection from Journal fillet 2394 9.6
3. | Delayed-1 Reflection from wheel seat outer fillet 2374 9.5
4. | Direct Reflection from Journal fillet 2233 8.9
5. | Direct Reflection from wheel seat outer fillet 2179 8.7 _J
6. | Delayed-2 Reflection from fillet1 (F1) 1839 7.4
7. | Delayed-1 Reflection from filletl (F1) 1677 6.7
8. | Direct Reflection from fillet1 (F1) 1479 5.9
9. | Delayed-2 Reflection from wheel seat inner fillet 784 31

| 10. | Delayed-1 Reflection from wheel seat inner fillet 624 _ 2.5
11. | Direct Reflection from wheel seat inner fillet 429 1.7

From End B:-

S. No. DETAILS DISTANCE (mm) SIGNAL (div.)

1. | Direct Reflection from Axle End 2428 9.7
2. | Delayed-1 Reflection from Journal fillet 2394 9.6
3. | Delayed-1 Reflection from wheel seat outer fillet 2374 9.5
4. | Direct Reflection from Journal fillet 2233 8.9
5. | Direct Reflection from wheel seat outer fillet 2179 8.7
6. | Delayed-2 Reflection from fillet 2 (F2) 1874 7.5
7. | Delayed-1 Reflection from fillet 2(F2) 1712 6.8
8. | Direct Reflection from fillet 2 (F2) 1514 6.1
9. | Delayed-2 Reflection from wheel seat inner fillet 784 3.1
10.| Delayed-1 Reflection from wheel seat inner fillet 624 2.5
11. | Direct Reflection from wheel seat inner fillet 429 1.7

(B) Near End Low Angle Scanning
1 Main Scale Div. = 100 mm (Compression wave)
Probe: 20/25 mm Dia., 2.5 MHz, Normal Probe, Single Crystal, Perspex Wedge for 17.5".

From both Ends (A & B)

S. No. DETAILS DISTANCE({mm) SIGNAL
(div.)
1 _ . 450 4.5*
Direct reflection from wheel seat inner fillet, centre of
probe position on axle end face at a distance of 40 mm
from axle end face outer periphery, probe angle 17.5°. |
* Signal may shift due to Perspex correction.
— 5% ol
Tﬂ-)'- EEEH 0o 8 P " o
Min. of ' Aarik Nagar
5011
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Research Designs and Standards Organization
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Ministry of Railways
Lucknow-226011
M&C Directorate
June- 2022
Theoretical calculation and relative positions of signals during Ultrasonic Testing of Axle of Track Machine, Model: PCT-
CRCC (CDC-16W & XDC 16W Powered axle) to drawing no.CDC16W (IND)-07-03-01 (Tentative COP).
(A) Far end Scanning
Calibration: 1 Main Scale Div. =250 mm (compression wave)
Probe: 20/25 mm, Dia., 2.5 MHz, Single Crystal Normal Probe
From End A:-

| S.No. | DETAILS DISTANCE (mm) | SIGNAL (div.) |
}_ 1. | Direct Reflection from Axle End 2428 8.7
| 2. | Delayed-1 Reflection from Journal fillet 2394 96 |
'i 3 | Delayed-1 Reflection from wheel seat outer fillet 2374 9.5
l. 4. | Direct Reflection from Journal fillet 2233 _ 83
I 5. | Direct Reflection from wheel seat outer fillet 2179 B .
| 6. | Delayed-2 Reflection from fillet1 (F1) 1934 77
’_ 7. ]| Delayed-1 Reflection from fillet1 (F1) 1772 7.1
l 8. | Direct Reflection from fillet1 (F1) 1574 6.3
l 9. | Delayed-2 Reflection from wheel seat inner fillet 784 31 |
L 10. l Delayed-1 Reflection from wheel seat inner fillet 624 5 |
| 11 | Direct Reflection from wheel seat inner fillet 429 17 J
From End B:-
[s.No. | DETAILS DISTANCE (mm) | SIGNAL (di\tL‘
| 1. | DirectReflection from Axle End 2428 9.7
i 2. | Delayed-1 Reflection from Journal fillet 2394 9.6
| 3. | Delayed-1 Reflection from wheel seat outer fillet 2374 9.5
\_ 4. | Direct Reflection from Journal fillet 2233 8.9
‘_ 5. ‘ Direct Reflection from wheel seat outer fillet 2179 8.7
| 6. | Delayed-2 Reflection from fillet 4 (F4) 1784 7.1
[ 7. | Delayed-1 Reflection from fillet 4 (F4) 1622 6.5
| 8. | Direct Reflection from fillet 4 (F4) 1424 5.7 “
\7 9. Delayed-2 Reflection from wheel seat inner fillet 784 31 J

10. | Delayed-1 Reflection from wheel seat inner fillet 624 25
[ 11 I Direct Reflection from wheel seat inner fillet 429 1.7

(B) Near End Low Angle Scanning

1 Main Scale Div. = 100 mm (Compression wave)

Probe: 20/25 mm Dia., 2.5 MHz, Normal Probe, Single Crystal, Perspex Wedge for 17.5°.

From both Ends (A & B)

| 5. No. DETAILS DISTANCE(mm) | SIGNAL |
' (div.) |
' 1 | pirect reflection from wheel seat inner fillet, centre of 450 4.5*

‘ probe position on axle end face at a distance of 40 mm
from axle end face outer periphery, probe angle 17.5°.
|

* Signal may shift due to Perspex correction.
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Research Designs and Standards Organization @
Ministry of Rallways

Lucknow-226011

M&C Directorate
Theoretical caleulation and relative positions of signals duwing Lilirasonie Testing of Axl‘::“?:?_;‘“nii
Machine, Model: PCT-CRCC (CDC-16W & XDC 16W Powered axle) to drawing no, CRCIEW (IND-
08-02-01 and Meodel: MPT-CRCC (DOC-16W) to drawing no. 08-02-01a (Tentative COP).

{A) Far end Scanning
Calibration: | Main Scale Div.= 250 mm (compression wave)
Frobe: 2025 mm, Dia., 2.5 MHz, Single Crystal Normal Probe

From End A;-
ls.No. | DETAILS DISTANCE {mm) | SIGNAL (div.}
|__ 1. Direct Reflectian fram Axle End 2428 87
2. | Delayed 1 Reflection from lournal fillet | 2294 I
|_" 3. | Delayed-1 Reflection from wheel seat outes fillet 2374 8.5
| 4. | Direct Reflaction from Journal fillet | 2033 2.9
) | 5. | Direct Reflection from whesl seat outer filst 2173 87
6. | Delayed-2 Reflection from Filletd {F1) 1740 . 74a
| 7. | Delayed-1 Reflection from filletl [F1) 1574 6.3
#.  Direct Reflection from filletl (F1) 1371 35
4_ | Delayed-X Reflection from wheel seat inrer fillet 734 31
| ‘llﬁ._ [ielagnd-l Eefleetion from wheel seat inner fillet 624 25
11.| Dlrect Reflection from wheel seat inner fillet 429 1.7 ]
From End B:-
s, No. DETAILS DISTANCE {mm) | SIGNAL [div.)
1. | Direct Reflection from Axle End 2428 57 |
2. | Direct Reflectian from Jaurnal fillet T 2233 E-El‘
3. | Delayed-1 Reflection from Jaurnal fillet 5354 gé
4“ firect Reflectlon from wheel seat outer fillet 21719 I 87
5. | Delayed-1 Reflection from wheel seat outer fillet 2374 as
&, | mirect Reflectian from fillet 2 {F3) 1552 &3
7. | Delayed-1 Reflection from fillet 2 (F2) _ 1755 o
8. | Delayed-2 Reflection from Flllat 2 {F2) 1921 ' 77
9. | Direct Reflection frem wheel seat inner fillet 429 17
10.| Delayed-1 Reflection from wheel seatinner_ﬂllgt 624 | 25
11.| Delayed-2 Reflection from wheel seat inner fillet 784 J 31
ﬂ_p . 51?1 Ll
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() Near End Low Angle Scanning

1 Main Scale Div. = 100 mm (Compression wave)

0
Probe: 20/25 mm Dia., 2.5 MHz, Normal Probe, Single Crystal, Perspex Wedge for 17.5°.

From both Ends (A & B)

——— [ DISTANCE(mm) | SIGNAL
S.No. | DETAILS | (div)
——t= 1 - — — = E———— pm—— _4';-_._ A5*
Direct reflection from wheel seat inner fillet, centre of
probe position on axle end face at a distance of 40 mm
from axle end face outer periphery, probe angle 17.5°. -
* Signal may shift due to Perspex correction. m
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