
PART 4 - ULTRASONIC

NACELLE UPPER LINK FORWARD LUGS

1. Purpose

A. Use this procedure to do an inspection for cracks in the forward lug of the upper links.

B. See Figure 1 for the inspection areas.

C. Service Bulletin reference: 767-54-0072.

2. Equipment

A. General

(1) Use inspection equipment that can be calibrated on the reference standard as specified in
Paragraph 4.

(2) Refer to Part 1, 51-04-00 for more data about ultrasonic inspection.

B. Instrument

(1) Use an ultrasonic instrument that:

(a) Operates in the pulse-echo mode.

(b) Operates in a frequency range of 4 to 6 MHz.

(2) The instruments specified below were used to prepare this procedure.

(a) USD 15; Krautkramer Branson

(b) Sonic 136; Staveley Instruments, Inc.

(c) Epoch 2002; Panametrics, Inc.

C. Transducer

(1) Two different low profile transducers are given in this procedure. Refer to Figure 2 or Figure 3,
Table I to identify the transducer that is necessary to examine your airplane.

(2) The transducers specified below were used to help prepare this procedure:

(a) Part Number SPO 6223 -- A low-profile 5 MHz transducer to cause a 38-degree refracted
shear wave in steel thru a 1.830-inch (46.48 mm) radius convex surface. The maximum
height is 0.400 inch (10.2 mm).

(b) Part Number SPO 6224 -- A low-profile 5 MHz transducer to cause a 38-degree refracted
shear wave in steel thru a 1.880-inch (47.75 mm) radius convex surface. The maximum
height is 0.400 inch (10.2 mm).

D. Reference Standards

(1) Two reference standards are specified in this procedure. Only one reference standard is
necessary to examine an airplane and is given by the engine configuration. See Table I in
Figure 2 or Figure 3 to identify the reference standard that is necessary for your engine
configuration.

E. Couplant

(1) Use an ultrasonic couplant that will not cause corrosion or other damage to the airplane.

3. Preparation for Inspection

A. Get access to the upper link on the left wing through wing/pylon access panels 511PT and 511ST
(611PT and 611ST for the right wing).

B. Remove the fuse pin from the forward attach point of the upper link so that the forward end of the
upper link can be lifted up.
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C. Remove loose paint, primer, dirt and sealant from the surface of the inspection areas. See Figure 1
for the inspection locations.

4. Instrument Calibration

A. Get the necessary reference standard and transducer as given in Table I of Figure 2 or Figure 3.

B. Put couplant and then the transducer on the reference standard at transducer position 1 as shown in
Figure 4 and get a maximum signal from EDM notch "A".

C. Adjust the instrument controls to put the initial pulse at 0 percent of full screen width (FSW) and the
maximum signal from EDM notch "A" at 80 percent of full screen width as shown in Figure 4.

D. Adjust the gain controls to put the maximum signal from EDM notch "A" at 80 percent of full screen
height (FSH) as shown in Figure 4.

E. Move the transducer to position 2 and get a signal from EDM notch "B". This signal will be at
approximately 80% FSW. Permit the transducer to overhang the edge of the reference standard as
much as necessary to get the EDM notch signal to 80% of FSH and hold the transducer positioner at
this position.

F. Measure the quantity of overhang that is necessary to get an 80% FSH signal from EDM notch "B"
(transducer position 2) as shown in Figure 4, Flagnote 3.

G. Move the transducer to position 3 and get a signal from EDM notch "B". This signal will be at
approximately 80% FSW. Permit the transducer to overhang the edge of the reference standard up to
a maximum of 0.09 inch (2.3 mm) to get the EDM notch signal to 80% of FSH and hold the transducer
positioner at this position.

H. Measure the quantity of overhang that is necessary to get an 80% FSH signal from EDM notch "B"
(transducer position 3) as shown in Figure 4, Flagnote 4.

I. Compare the two values measured in Paragraph 4.F. and Paragraph 4.H. Use the dimension with
the greater value as the minimum overhang that must be used during the examination of the
outer edges of the lug hole.

J. Add 6 dB more gain. Do not remove the 6 dB gain for the remainder of this inspection procedure.

5. Inspection Procedure

A. Put a sufficient quantity of couplant on the inspection surfaces of the forward lug.

B. Put the transducer on the inspection surface and fully scan the inspection area as shown in Figure 5.
To make sure the lug is fully examined, it is necessary to make an overlap of approximately one-half
of the transducer’s width for each scan as shown in Figure 5, Flagnote 4.

C. Examine the outer edges of the lug. During the inspection, make sure to overhang the transducer
positioner the necessary distance given in Paragraph 4.I. It is acceptable to use more than the
minimum overhang distance. See Figure 5, Flagnote 5.

D. Turn the transducer positioner 1808 and do Paragraph 5.A. thru Paragraph 5.C. in the opposite
direction.

E. Do Paragraph 5.A. thru Paragraph 5.D. on the opposite upper link.

6. Inspection Results

A. An ultrasonic signal that is 40 percent of FSH or more and occurs between 75 and 90 percent of FSW
is an indication of a possible crack and must be examined more fully.

B. To examine the forward lug of the upper link more fully, do the steps that follow:

(1) Remove all couplant from the surfaces of the forward lug.

(2) Put couplant only on the surface of the forward lug that the transducer will touch and do the
inspection again.

(3) Again, get a maximum signal at the location where the signal occurred.
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(4) If the transducer positioner overhangs an edge when the ultrasonic signal occurs, go to
Paragraph 6.C. If the transducer positioner does not overhang an edge when the ultrasonic
signal occurs, go to Paragraph 6.B.(5).

(5) If the maximum signal is 40 percent of FSH or more and occurs between 75 and 90 percent of
FSW, go to Paragraph 6.D. If the maximum signal is less than 40 percent of FSH and occurs
between 75 and 90 percent of FSW, the part is acceptable. Boeing suggests that you make a
careful record of all data for reference during the next inspection. See the note in Paragraph
6.C.(7).

C. If the transducer positioner overhangs the edge of the lug when you get an ultrasonic signal, do the
calibration procedure that follows to permit a more accurate evaluation of the ultrasonic signal.

(1) Remove 6 dB of gain.

(2) If the transducer positioner overhangs the right edge of the lug when the indication occurs, put
the transducer positioner at position 2 on the reference standard as shown in Figure 4. If the
transducer positioner overhangs the left edge of the lug when the indication occurs, put the
transducer positioner at position 3 on the reference standard as shown in Figure 4.

(3) With the transducer positioner at the correct position, get a signal from EDM notch "B". The
signal will occur at approximately 80% of FSW. Permit the transducer to overhang the edge of
the reference standard as much as necessary to get the EDM notch signal to 80% of FSH and
hold the transducer positioner at this position.

(4) Measure the quantity of overhang that was necessary to get an 80% of FSH signal from EDM
notch "B". This is the new minimum overhang distance.

(5) Add 6 dB gain.

(6) Examine the outer edge of the lug again where the indication occurred. Make sure to overhang
the transducer positioner at the new minimum overhang distance given in Paragraph 6.C.(4).

NOTE: It is satisfactory to overhang the transducer position more than the minimum overhang
distance. It is not satisfactory to overhang the transducer positioner less than the
minimum overhang distance.

(7) If the ultrasonic signal is 40 percent of FSH or more and occurs between 75 and 90 percent of
FSW, go to Paragraph 6.D. If the signal is less than 40 percent of full screen height, the part is
acceptable.

NOTE: Boeing does not make it necessary to do an analysis of signals that are less than 40
percent of full screen height because of the higher rate of false crack signals below this
level. However, Boeing has no technical objection if the operator does an analysis of
indications less than 40 percent of full screen height.

D. Remove the bushings from the forward lug and do a magnetic particle inspection of the lug to make
sure the indication is from a crack.
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Inspection Area
Figure 1
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Reference Standard NDT640
Figure 2
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Reference Standard NDT641
Figure 3
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Instrument Calibration
Figure 4
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Inspection Details
Figure 5
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PART 4 - ULTRASONIC

NACELLE UPPER LINK AFT LUGS

1. Purpose

A. Use this procedure to do an inspection for cracks in the aft lug of the upper links.

B. See Figure 1 for the inspection areas.

C. Service Bulletin reference: 767-54-0072.

2. Equipment

A. General

(1) Use inspection equipment that can be calibrated on the reference standard as specified in
Paragraph 4.

(2) Refer to Part 1, 51-04-00 for more data about ultrasonic inspection.

B. Instrument

(1) Use an ultrasonic instrument that:

(a) Operates in the pulse-echo mode.

(b) Operates in a frequency range of 4 to 6 MHz.

(2) The instruments specified below were used to prepare this procedure.

(a) USD 15; Krautkramer Branson

(b) Sonic 136; Staveley Instruments, Inc.

(c) Epoch 2002; Panametrics, Inc.

C. Transducers

(1) Use a transducer that:

(a) Operates in a frequency range of 4 to 6 MHz.

(b) Has a refracted shear wave of 60 (±2) degrees in steel.

(c) Has a side-mounted micro dot connector.

(d) Has a signal-to-noise ratio of 3-to-1 or better.

NOTE: Some transducers have a noise signal that comes into view in the area where
crack signals can occur. This can cause a noise signal to be incorrectly identified
as a crack signal.

(2) The transducer specified below is recommended for this procedure because it has a high signal-
to-noise ratio. Other transducers can be used if they have an acceptable signal-to-noise ratio
during calibration and inspection.

(a) Krautkramer Branson Aerotech (KBA) Part Number 389-021-970. This is a 5 MHz
transducer that produces a 608 refracted shear wave in steel. The crystal is 0.18 inch (4.75
mm) square.

D. Reference Standards

(1) Two reference standards are specified in this procedure. Only one reference standard is
necessary to examine an airplane and is given by the engine configuration. See Table I in
Figure 2 or Figure 3 to identify the reference standard that is necessary for your engine
configuration.

E. Couplant

(1) Use an ultrasonic couplant that will not cause corrosion or other damage to the airplane.
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3. Preparation for Inspection

A. Get access to the upper link on the left wing through wing/pylon access panels 511PT and 511ST
(611PT and 611ST for the right wing).

B. Remove loose paint, primer, dirt and sealant from the surface of the inspection areas. See Figure 1
for the inspection locations.

4. Instrument Calibration

NOTE: During calibration, do not permit the transducer to overhang the edge of the reference
standard.

A. Get the necessary reference standard as specified in Table I of Figure 2 or Figure 3.

B. Put couplant on the reference standard at transducer positions 1 thru 4 as shown in Figure 4.

NOTE: An analysis is done during calibration of the signals from three different EDM notches. The
EDM notch that gives the smallest ultrasonic signal (lowest signal) is used to set the
sensitivity for the inspection.

C. Put the transducer at position 1 and get a maximum signal from the hole (bore) as shown in Figure 4.

D. Adjust the instrument controls to put the initial pulse at 0 percent of full screen width and the hole
signal at 80 percent of full screen width. Make sure the signal is at a maximum when it is set to 80
percent full screen width.

E. Move the transducer to position 2 and get a maximum signal from EDM notch "A" as shown in
Figure 4. This signal will come into view at approximately 40 percent of full screen width on
reference standard NDT634 and at approximately 50 percent of full screen width on reference
standard NDT639.

F. Adjust the gain control to put the maximum signal at 80 percent of full screen height. See Figure 4,
Flagnote 3.

G. Move the transducer to position 3 and get a signal from EDM notch "B" as shown in Figure 4. This
signal will come into view at approximtely 45 percent of full screen width on reference standard
NDT634 and at approximately 55 percent of full screen width on reference standard NDT639. If the
maximum signal from notch "B" is less than 80 percent of full screen height, then adjust the gain to
put the signal at 80 percent of full screen height.

NOTE: Do not permit the transducer to overhang the edge of the reference standard during
calibration.

H. Move the transducer to position 4 as shown in Figure 4 and get a maximum signal from EDM notch
"C". This signal will come into view at approximtely 50 percent of full screen width on reference
standard NDT634 and at approximately 55 percent of full screen width on reference standard NDT639.
If the maximum signal from notch "C" is less than 80 percent of full screen height, then adjust the
gain to put this signal at 80 percent of full screen height.

NOTE: Do not permit the transducer to overhang the edge of the reference standard during
calibration.

I. Add 6 dB more gain. Do not remove the 6 dB gain for the remainder of this procedure.

5. Inspection Procedure

A. Put a sufficient quantity of couplant on the inspection surfaces of the aft lug.
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B. Put the transducer on the upper surface of the lug with the sound beam pointed in the aft direction.
Move the transducer forward or rearward until you get a signal from the hole (bore) in the lug. If you
have calibrated correctly, this signal will occur at approximately 80 percent of full screen width.

NOTE: It is possible that the signal from the hole (bore) will not go away as you do the scan in the
aft direction (to the hole). The signal will decrease in amplitude but can sometimes stay
above the reject level (40% of full screen height) as the signal moves into the screen
display area where crack signals can occur (see flagnote 1 of Figure 5). Do not reject the
upper link because of this signal since you can see that the signal is caused by the hole
(bore).

C. Begin at an outer edge and make a scan in the aft direction (in the direction of the lug hole) to
approximately the hole centerline as shown in Figure 5. While you scan, continuously turn the
transducer clockwise and counterclockwise approximately 108 in each direction. This scan
procedure will help to find off-angle cracks. Look for crack signals to occur between 35 and 60
percent of full screen width. Ultrasonic signals that are 40 percent or more of full screen height are
possible crack signals and make it necessary to examine the aft lug more fully as specified in
Paragraph 6.

D. Fully scan the inspection area for the full width of the lug as shown in Figure 5. To make sure the lug
is fully examined, it is necessary to make an overlap of approximately one-half of the transducer’s
width for each scan as shown in Figure 5, Flagnote 3.

E. Make one scan along each of the two outer edges with the transducer set at an angle of
approximately 20 degrees as shown in Figure 5, Flagnote 5. Make a full scan in the forward and aft
direction. Use EDM notches "B" and "C" in the necessary reference standard to find the correct
angle to use for your transducer.

F. Do Paragraph 5.A. thru Paragraph 5.E. again but on the bottom of the lug as shown in Figure 5.

G. Do Paragraph 5.A. thru Paragraph 5.G. again on the aft lug of the other upper link.

6. Inspection Results

A. An ultrasonic signal that is 40 percent of full screen height or higher and occurs between 35 and 60
percent of full screen width is an indication of a possible crack andmust be examinedmore fully. See
Figure 5, Flagnote 1.

NOTE: See the note in Paragraph 5.B.

B. To examine the aft lug of the upper link more fully, do the steps that follow:

(1) Remove all couplant from the surfaces of the aft lug.

(2) Put couplant only on the surface of the aft lug that the transducer will touch and do the inspection
again.

(3) If the indication is still above the reject level, go to Paragraph 6.C.

C. Remove the fuse pin, upper link, and bushings and do a magnetic particle inspection to make sure
the indication is from a crack.
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Inspection Locations
Figure 1
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Reference Standard NDT634
Figure 2
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Reference Standard NDT639
Figure 3
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Instrument Calibration
Figure 4
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Inspection Details
Figure 5
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PART 4 - ULTRASONIC

DIAGONAL BRACE - FORWARD AND AFT CLEVIS LUG - INSPECTION FROM AROUND THE BUSHINGS

1. Purpose

A. Use this procedure to do an inspection for cracks in the forward and aft clevis lugs of the diagonal
brace.

B. See Figure 1 for the location of the inspection areas.

C. Service Bulletin 767-54A0094 identifies the airplane effectivity by the engine configuration and the
diagonal brace that is installed. Paragraph 2.G. identifies the reference standards, transducers, and
transducer guides that are necessary for you to do this inspection by the diagonal brace part number
installed on your airplane.

D. Service Bulletin reference: 767-54A0094.

2. Equipment

A. General

(1) Use inspection equipment that can be calibrated on the reference standard as specified in
Paragraph 4.

(2) Refer to Part 1, 51-04-00 for more data about ultrasonic inspection.

B. Instrument

(1) Use an ultrasonic instrument that:

(a) Operates in the pulse-echo mode.

(b) Operates in a frequency range of 4 MHz to 6 MHz.

(2) The instruments specified below were used to help prepare this procedure:

(a) USD 15; Krautkramer Branson

(b) Sonic 136; Staveley Instruments, Inc.

(c) USN 50; Krautkramer Branson

C. Transducer

(1) Six special transducers are necessary for this inspection. Three for the forward clevis lugs and
three for the aft clevis lugs. See Paragraph 4., note 1, for more data about these transducers.
Use these transducers for this inspection:

(a) XAB-6045-T1, -T2; Xactex, Inc.

NOTE: This transducer assembly contains two transducers in one fixture.

(b) XAB-6060-T3; Xactex, Inc.

(c) XAB-6058-T1, -T2; Xactex, Inc.

NOTE: This transducer assembly contains two transducers in one fixture.

(d) XAB-6059-T3; Xactex, Inc.

D. Reference Standards

(1) Use reference standards NDT655 and NDT656. See Figure 2 and Figure 3 for data about the
reference standards.

E. Transducer Guides

(1) Use transducer guides NDT655G and NDT656G. See Figure 4 for data about the transducer
guides.

F. Couplant

767
NONDESTRUCTIVE TEST MANUAL

EFFECTIVITY
1-119, 121-134, 136, 137, 139-427

PART 4 54-50-03
Page 1

Aug 15/2008
D634T301

BOEING PROPRIETARY - Copyright#Unpublished Work - See title page for details



(1) Use an ultrasonic couplant that will not cause corrosion or other damage to the airplane.

G. Equipment Necessary by Diagonal Brace Part Number

Table 1

DIAGONAL BRACE
PART NUMBER

CLEVIS LUGS TO
EXAMINE

NECESSARY
REFERENCE
STANDARD

NECESSARY
TRANSDUCERS

NECESSARY
TRANSDUCER

GUIDE

311T1730-1,-3,-4,-7 Strut End (FWD) NDT655 XAB-6058-T1, -T2 NDT655G

311T3730-1,-5

311T1730-1,-3,-4,-7 Wing End (AFT) NDT656 XAB-6045-T1, -T2
XAB-6060-T3

NDT656G

311T3730-1,-5

3. Preparation for Inspection

A. Refer to Service Bulletin 767-54A0094 to prepare the airplane for inspection.

B. Gain access to the diagonal brace through doors 437BL, 437BR, 447BL, and 447BR. Also remove and
keep access doors 437CL, 437CR, 447CL, and 447CR that are on the aft fairing. It can be necessary to
remove more or less panels to do this inspection.

C. Clean the surface of the inspection areas identified in Figure 1. Remove all sealant from the edge of
the bushings.

4. Instrument Calibration

NOTE: Three different transducers are necessary to fully examine the fuse pin hole area in each clevis
lug. Each transducer examines approximately one-third of the clevis lug thickness.
Transducers identified as XAB-6045-T1 (wing end) and XAB-6058-T1 (strut end) examine the
outer one-third of the lug thickness. Transducers identified as XAB-6045-T2 (wing end) and
XAB-6058-T2 (strut end) examine the inner one-third of the lug thickness. Transducers identified
as XAB-6060-T3 (wing end) and XAB-6059-T3 (strut end) examine the middle one-third of the lug
thickness.

NOTE: Because the diameters of the fuse pin holes are different for the strut and wing end lugs,
different reference standards, transducers, and calibrations are necessary to examine these
areas. Two calibrations are necessary, one calibration for the wing end and one calibration for
the strut end. The calibration for the wing end is done with transducer XAB-6045-T1 and
reference notch "B" in reference standard NDT656. The screen calibration for the strut end is
done with transducer XAB-6058-T1 and reference notch "B" in reference standard NDT655. A
sensitivity calibration is also necessary with each transducer that is used.

A. Calibration with Transducers XAB-6045-T1 and XAB-6058-T1.

(1) Refer to Paragraph 2.G. and get the reference standard, transducers, and transducer guide that
are necessary for the diagonal brace and the clevis lug end to be examined.

(2) On narrow band instruments, set the frequency to 5 MHz or the nearest set frequency range to 5
MHz and make all necessary instrument adjustments.

(3) Put the transducer guide into the hole of the reference standard and on the side that is opposite
reference notch "A". See Figure 5 for the location of the reference notches.

(4) Put a sufficient amount of couplant on the reference standard around the transducer guide.

(5) Put the transducer on the reference standard at the approximate location necessary to get a
signal from reference notch "B" as shown in Figure 5, Detail II. Make sure the transducer is
against the transducer guide at all times.
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(6) Move the transducer to get a maximum signal from reference notch "B".

(7) Adjust the instrument controls to put the initial pulse at 0% of full screen width (FSW) and the
signal from reference notch "B" at 80% of FSW. See Figure 6, Detail I.

(8) Adjust the gain to put the maximum signal from reference notch "B" at 80% of full screen height
(FSH) as shown in Figure 6, Detail I.

(9) Now move the transducer to get a maximum signal from reference notch "C".

(a) This signal will come into view at approximately 80% of FSW for transducer XAB-6045-T1
(Figure 6, Detail II) and approximately 82% of FSW for transducer XAB-6058-T1 (Figure 7,
Detail II).

(b) If the maximum signal is less than 80% of FSH, then set this signal at 80% of FSH. If the
signal is more than 80% of FSH, no more calibration is necessary.

(10) Add 6 dB gain.

B. Calibration with Transducers XAB-6045-T2 and XAB-6058-T2.

(1) Refer to Paragraph 2.G. and get the reference standard, transducers, and transducer guide that
are necessary for the diagonal brace and the clevis lug end to be examined.

(2) On narrow band instruments, set the frequency to 5 MHz or the nearest set frequency range to 5
MHz, and make all necessary instrument adjustments.

(3) Put the transducer guide into the hole of the reference standard and on the side that is opposite
reference notch "A". See Figure 5, Detail I for the location of the reference notches.

(4) Put a sufficient amount of couplant on the reference standard in the area that the transducer will
touch.

(5) Put the transducer on the reference standard and get a maximum signal from reference notch
"A".

(a) This signal will come into view at approximately 52% of FSW for transducer XAB-6045-T2
(Figure 6, Detail III) and approximately 54% of FSW for transducer XAB-6058-T2 (Figure 7,
Detail III).

(6) Adjust the gain to put the maximum signal from reference notch "A" at 80% of FSH (Figure 6,
Detail III).

(7) Move the transducer to get a maximum signal from reference notch "E".

(a) This signal will come into view at approximately 48% of FSW for transducer XAB-6045-T2
(Figure 6, Detail IV) and approximately 54% of FSW for transducer XAB-6058-T2 (Figure 7,
Detail IV).

(b) If the maximum signal is less than 80% of full screen height, then set this signal at 80% of
full screen height. If the signal is more than 80% of full screen height, no more calibration
is necessary.

(8) Add 6 dB gain.

C. Calibration with Transducers XAB-6059 and XAB-6060.

(1) Refer to Paragraph 2.G. and get the reference standard, transducers, and transducer guide that
are necessary for the diagonal brace and the clevis lug end to be examined.

(2) On narrow band instruments, set the frequency to 5 MHz, or the nearest set frequency range to 5
MHz, and make all necessary instrument adjustments.

(3) Put the transducer guide into the hole of the reference standard and on the side that is opposite
reference notch "A". See Figure 5, Detail I for the reference notch location.

(4) Put a sufficient amount of couplant on the reference standard in the area that the transducer will
touch.
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(5) Put the transducer on the reference standard at the approximate location necessary to get a
signal from reference notch "D". Make sure the transducer is against the transducer guide at all
times.

(6) Move the transducer to get a maximum signal from reference notch "D". This signal will come
into view at approximately 36% of FSW for transducer XAB-6060-T3 (Figure 6, Detail V) and
approximately 42% of FSW for transducer XAB-6059-T3 (Figure 7, Detail V).

(7) Adjust the gain to put the maximum signal from reference notch "D" at 80% of FSH.

(8) Add 6 dB gain.

5. Inspection Procedure

A. Examine the outer one-third of the lug thickness as follows. Use transducer XAB-6045-T1 for the wing
end and XAB-6058-T1 for the strut end.

(1) Calibrate the instrument as specified in Paragraph 4.A.

(2) Put a large quantity of couplant on the inspection surfaces of the clevis lugs to be examined. See
Figure 8, flagnote 1.

(3) Put the transducer on the inspection surface and fully against the flange of the bushing.

(4) Move the transducer around the bushing as necessary to examine the inspection area (Figure 8,
flagnote 2).

(a) As you make the scan, carefully monitor the baseline signal to be sure that the ultrasound
goes into the lug.

(b) Be sure to keep the transducer against the flange of the bushing during the inspection.

(c) Make a minimum of two scans of the inspection area.

NOTE: If a sufficient amount of couplant is not used during the inspection, the sensitivity
will be decreased. Make sure to use a sufficient amount of couplant.

(5) Do Paragraph 5.A.(1) thru Paragraph 5.A.(4) on all diagonal-brace clevis lugs that must be
examined.

NOTE: It is permitted to fully examine one clevis lug with all three transducers and then
continue to the subsequent clevis lug. The sensitivity must be set for each different
transducer that is used during the inspection.

B. Examine the inner one-third of the lug thickness as follows. Use transducer XAB-6045-T2 for the wing
end and XAB-6058-T2 for the strut end.

(1) Calibrate the instrument as specified in Paragraph 4.B.

(2) Put a large quantity of couplant on the inspection surfaces of the clevis lugs to be examined. See
Figure 8, flagnote 1.

(3) Put the transducer on the inspection surface and fully against the flange of the bushing.

(4) Move the transducer around the bushing as necessary to examine the inspection area (Figure 8,
flagnote 2). As you make the scan, carefully monitor the baseline signal to be sure that the
ultrasound goes into the lug. Be sure to keep the transducer against the flange of the bushing
during the inspection. Make a minimum of two scans of the inspection area.

NOTE: If a sufficient amount of couplant is not used during the inspection, the sensitivity will be
decreased. Make sure to use a sufficient amount of couplant.

(5) Do Paragraph 5.B.(1) thru Paragraph 5.B.(4) on all diagonal-brace clevis lugs that must be
examined.

NOTE: See the note in Paragraph 5.A.(5).
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C. Examine the middle one-third of the lug thickness as follows. Use transducer XAB-6060-T3 for the
wing end and XAB-6059-T3 for the strut end.

(1) Calibrate the instrument as specified in Paragraph 4.C.

(2) Put a large quantity of couplant on the inspection surfaces of the clevis lugs to be examined. See
Figure 8, flagnote 1.

(3) Put the transducer on the inspection surface and fully against the flange of the bushing.

(4) Move the transducer around the bushing as necessary to examine the inspection area (Figure 8,
flagnote 2).

(a) As you make the scan, carefully monitor the baseline signal to be sure that the ultrasound
goes into the lug.

(b) Be sure to keep the transducer against the flange of the bushing during the inspection.

(c) Make a minimum of two scans of the inspection area.

NOTE: If a sufficient amount of couplant is not used during the inspection, the sensitivity
will be decreased. Make sure to use a sufficient amount of couplant.

(5) Do Paragraph 5.C.(1) thru Paragraph 5.C.(4) on all diagonal-brace clevis lugs that must be
examined.

NOTE: See the note in Paragraph 5.A.(5).

6. Inspection Results

A. An ultrasonic signal that is equal to, or more than, 40% of FSH, and occurs at approximately the
same screen location as the reference notch, is an indication of a possible crack and must be
examined more fully.

B. To examine the clevis lugs more fully, do the steps that follow:

(1) Remove all couplant from the surfaces of the lug.

(2) Put couplant only on the surface of the lug where the transducer was when the signal occurred.

(3) Put the transducer on the lug at the location where the signal occurred.

(4) If you get a signal at this location again, move the transducer as necessary to get a maximum
signal.

(5) If the maximum signal is 40% of FSH or more and it occurs in the screen location where cracks
can occur (Figure 6 and Figure 7), then go to Paragraph 6.B.(6). If no signal occurs, or the
signal is less than 40% of full screen height, the part is acceptable. Boeing suggests that
you make a careful record of all data for reference during a subsequent inspection.

NOTE: Boeing does not make it mandatory to make an analysis of signals that are less than
40% of full screen height because of the higher rate of false crack signals below this
level. However, Boeing has no technical objection if an operator makes an analysis of
indications that are less than 40% of full screen height.

(6) Remove the diagonal brace, remove the bushings from the lug and do an eddy current or
fluorescent penetrant inspection to make sure the indication is from a crack.
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Inspection Locations
Figure 1
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Reference Standard NDT655
Figure 2
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Reference Standard NDT656
Figure 3
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Transducer Guides NDT655G and NDT656G
Figure 4
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Calibration Details
Figure 5
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Reference Notch Signal Displays From Reference Standard NDT656 and Transducers XAB-6045-T1,-
T2, and XAB-6060-T3

Figure 6
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Reference Notch Signal Displays From Reference Standard NDT655 and Transducers XAB-6058-T1,-
T2, and XAB-6059-T3

Figure 7
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Inspection Details
Figure 8
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PART 4 - ULTRASONIC

THRUST TANG OF THE FORWARD ENGINE MOUNT

1. Purpose

A. Use this ultrasonic procedure to examine the thrust tang of the forward engine mount of CF6-80A,
CF6-80C2, JT9D-7R4 and PW 4000 struts for cracks.

B. The inspection area is the six fastener holes in the thrust tang of the forward engine mount on each
strut. See Figure 1 for the location of the inspection area.

C. MPD Appendix B DTR Check Form Reference:

(1) ITEM 54-50-I05

2. Equipment

NOTE: Refer to Part 1, 51-01-00 for data about the equipment manufacturers.

A. General

(1) Use inspection equipment that can be calibrated on the reference standard as specified in
Paragraph 4.

B. Instrument

(1) Use an ultrasonic instrument that can do pulse echo inspection.

(2) The instruments that follow were used to help prepare this procedure.

(a) Masterscan 340; Sonatest, Inc.

(b) USN 52L; Krautkramer Branson, Inc.

C. Transducer

(1) Identify the correct transducer to use to examine the thrust tang of your engine strut. The
transducers that follow were used to help prepare this procedure.

(a) For CF6-80A and CF6-80C2 engine struts, use the transducer that follows:

1) Use a SMZminiature ceramic transducer with an endmounted microdot connector that
operates at 5 MHz and puts a 45 degree refracted shear wave in steel. The element
dimensions are 0.25 inch x 0.25 inch (6.4 x 6.4 mm). The part number is 57A3052 and it
is made by Staveley Technologies, Inc.

NOTE: This is a standard miniature transducer.

(b) For JT9D and PW 4000 engine struts, use the transducer and handle extension that follows:

1) Use a transducer that operates at 10 MHz and puts a 45 degree refracted shear wave in
steel. The transducer case dimensions are approximately 0.67 inch (17.0 mm) long by
0.26 inch (6.6 mm) wide by 0.33 inch (8.3 mm) high. The part number is SUS 936 and it is
made by NDT Engineering. A separate switch box cable assembly, part number MSE-
SWBN-6, must be used with this transducer and it is made by NDT Engineering. You
must make a separate order for the switch box cable assembly.

NOTE: This special transducer with an extension handle permanently attached to the
transducer is necessary to get access to the inspection area on the JT9D and
PW 4000 engine struts.

D. Reference Standard

(1) Use reference standard NDT667. See Figure 2 for data about the reference standard.

NOTE: You can also use 747 reference standard NDT4224 to calibrate your instrument.

E. Couplant
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(1) Use an ultrasonic couplant that will not cause corrosion or other damage to the airplane
structure.

3. Preparation for Inspection

A. Find the inspection areas. See Figure 1.

(1) Open the thrust reverser cowl.

(2) For CF6-80A and CF6-80C2 engine struts, remove six screws and fold the insulation blanket
back. See Figure 1, Sheet 1 and Figure 1, Sheet 2, Detail A.

(3) For JT9D engine struts, remove two screws and fold the insulation blanket back. Remove five
rivets to let the transducer get access to the inspection surface of the thrust tang. See Figure 1,
Sheet 1 and Figure 1, Sheet 2, Detail B.

(4) For PW 4000 engine struts, remove three rivets, two Hi-Lok fasteners and a clip that attaches the
insulation blanket to the seal depressor to let the transducer get access to the inspection surface
of the thrust tang. See Figure 1, Sheet 1 and Figure 1, Sheet 2, Detail C.

(5) Remove the sealant from the thrust tang inspection area that the transducer will touch on the left
and right engine struts. See Figure 1, Sheet 2, Details A and C.

NOTE: The inspection area for the JT9D and PW 4000 struts is the same as shown in Figure 1,
Sheet 2, Detail A for the CF6-80A and CF6-80C2 struts.

(6) Fully clean the inspection area. See Figure 1, Sheet 2.

4. Instrument Calibration

NOTE: All six inspection holes on the thrust tang of each strut can be examined with one instrument
calibration.

A. Calibration for thrust tangs on the CF6-80A and CF6-80C2 struts.

(1) Connect the transducer to the instrument. Use the transducer identified in Paragraph 2.C.(1)(a).

(2) On narrow band instruments, set the frequency to approximately 5 MHz.

(3) Put couplant on the reference standard at Transducer Positions 1 thru 4. See Figure 3.

(4) Put the transducer at transducer position 1 andmove the transducer to and from the hole to get a
maximum signal from the hole. See Figure 3, Transducer Position 1, flagnotes 1 and 2.

(5) Adjust the instrument controls to put the initial pulse at 0% of full screen width (FSW) and the
signal from the reference hole at 80% of FSW. See Figure 4, Screen Display 1.

(6) Adjust the gain to put themaximum signal from the reference standard hole at 80%of full screen
height (FSH). See Figure 4, Screen Display 1.

(7) Move the transducer to and away from the hole while you monitor the screen display. The hole
signal will go out of view. This is the screen display from a fastener hole without a crack. See
Figure 3, flagnotes 1 and 2 and Figure 4, Screen Display 1.

(8) Put the transducer at Transducer Position 2 and get an 80% of FSH signal from the reference
standard hole. Move the transducer to and away from the hole and notch while you monitor the
screen display. The notch signal will immediately follow the hole signal. Do not let the
transducer extend out from the edge of the reference standard during calibration. See Figure 3,
flagnotes 2, 3 and 4 and Figure 4, Screen Display 2.

NOTE: A flat shim held against the side of the reference standard will help to make sure the
transducer does not extend out from the edge of the reference standard.

(9) Make all the necessary instrument adjustments to get the best signal from the reference
standard notch. Keep the reject set to a minimum and the damping set to off or set to the value
that has the minimum effect on the signal.
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(10) Monitor the screen display to make sure the reference notch signal is at approximately 78% of
FSW and 50% of FSH. See Figure 4, Screen Display 3.

(11) Do Paragraph 4.A.(4) thru Paragraph 4.A.(10) again at a higher gain level if you do not get a
minimum 50% of FSH signal from the reference standard notch.

(12) Put the transducer at Transducer Position 3 and do Paragraph 4.A.(4), Paragraph 4.A.(8) and
Paragraph 4.A.(10) again at Transducer Position 3. This step is to make sure that your
transducer can find the notch in the opposite direction. If your transducer does not get a
50% of FSH signal from the notch in this direction, try a different transducer. See Figure 3,
Transducer Position 3, and Figure 4, Screen Display 3.

(13) Put the transducer at Transducer Position 4 at approximately 1.12 inch (28.4 mm) from the hole
nearest to the edge of the reference standard. See Figure 3, Transducer Position 4.

(14) Move the transducer to and from the hole to get the highest signal from the hole. The hole signal
will be at approximately 65% of FSW and 100%of FSH. See Figure 3, Transducer Position 4, and
Figure 4, Screen Display 4.

NOTE: This is the screen display for the fastener hole nearest to the edge of the thrust tang.

(15) Monitor the screen display as you move the transducer to the hole and notch. The notch signal
will immediately follow the hole signal. The hole signal will be at approximately 60% of FSW and
50% of FSH and the notch signal will be at 65% of FSW and 45% of FSH. See Figure 4, Screen
Display 5.

(16) Continue to move the transducer to the notch and monitor the screen display. The highest notch
signal will be at 60% of FSW and 50% of FSH. See Figure 4, Screen Display 6.

B. Calibration for the thrust tangs on the JT9D and PW 4000 struts.

(1) Connect the transducer to the instrument. Use the special transducer and handle extension
identified in Paragraph 2.C.(1)(b).

(2) Do Paragraph 4.A.(1) thru Paragraph 4.A.(16). Make sure you set the switching selector to
energize the correct transducer to point at the correct calibration hole and notch in the
reference standard.

NOTE: There are two elements that point in opposite directions in the transducer housing.

5. Inspection Procedure

NOTE: The inboard and outboard edges of the thrust tang are examined with this procedure at each
engine strut.

A. Inspection for thrust tangs of the CF6-80A and CF6-80C2 struts.

(1) Calibrate the instrument as specified in Paragraph 4.A.

(2) Put a sufficient quantity of couplant on the inspection area. See Figure 5.

(3) Put the transducer on the right side of the thrust tang at approximately 1.5 inches (38.5 mm) from
the forward fastener hole in the inspection area. See Figure 5, Sheet 1, Detail A. Make sure the
transducer is pointed at the fastener hole.

NOTE: This step puts the transducer in the thickest area of the thrust tang.

(4) Move the transducer in the forward and aft direction to and from the hole to get a maximum
signal from the hole. Adjust the instrument gain to get an 80% of FSH signal from the hole.

(5) Examine the upper area of the hole in the thrust tang. Move the transducer in the forward and aft
direction to and from the inspection hole while you point the transducer at the edge of the hole.

NOTE: Use the same angular position that was used during calibration.
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(6) Do Paragraph 5.A.(3) and Paragraph 5.A.(5) to examine the lower area of the forward
inspection hole at the splice plate and thrust tang interface. See Figure 5, Sheet 1, Detail A.

(7) Do Paragraph 5.A.(3) thru Paragraph 5.A.(6) to examine the middle inspection hole. See
Figure 5, Sheet 1, Detail A.

(8) Do Paragraph 5.A.(3) thru Paragraph 5.A.(6) to examine the aft inspection hole. Make sure
the transducer points at the aft inspection hole. See Figure 5, Sheet 1, Detail B.

(9) Do Paragraph 5.A.(2) thru Paragraph 5.A.(8) again on the left side of the thrust tang to
examine the three fastener holes on the left side. See Figure 5, Sheet 1.

(10) Do Paragraph 5.A.(1) thru Paragraph 5.A.(9) again to examine the thrust tang on the
opposite wing.

(11) Make a record of all the fastener hole locations that cause signals that are almost the same as
the signal you got from the notched fastener hole in the reference standard. Refer to Figure 4,
Screen Displays 2 and 3 for the two most forward inspection holes. For the aft inspection hole,
see Figure 4, Screen Displays 5 and 6.

B. Inspection for thrust tangs of JT9D and PW 4000 struts.

(1) Calibrate the instrument as specified in Paragraph 4.B. Make sure you use the special
transducer and the extended handle identified in Paragraph 2.C.(1)(b).

(2) Do Paragraph 5.A.(2) thru Paragraph 5.A.(11). See Figure 5. Make sure that the correct
transducer element is energized for each inspection fastener hole.

(3) Make sure you examine all the fastener holes shown in Figure 5.

6. Inspection Results

A. Inspection results for the two most forward inspection fastener holes.

(1) Ultrasonic signals that are equal to or more than 25% of FSH that occur at approximately 78% of
FSW (refer to Figure 4, Screen Display 3) are indications of possible cracks and must be
examined more fully.

(2) To examine the fastener hole more fully, do the steps that follow:

(a) Do the inspection again and carefully monitor the screen display. Look for the two signals
as the transducer is slowly moved to the inspection hole. One signal is from the hole and
the other signal is from the crack. See Figure 4, Screen Display 2. Continue to slowly move
the transducer to the hole. If there is still a signal at approximately 78% of FSW that is 25%
of FSH (or more), remove the fastener and do an eddy current inspection of the open
fastener hole.

B. Inspection results for the aft inspection hole.

(1) Ultrasonic signals that are equal to or more than 25% of FSH and occur at approximately 60% of
FSW (refer to Figure 4, Screen Display 6) are indications of possible cracks and must be
examined more fully.

(2) Do Paragraph 6.A.(2) but look for the hole signal at approximately 60% of FSW and the crack
signal at 65% of FSW. See Figure 4, Screen Display 5.
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Inspection Location
Figure 1 (Sheet 1 of 2)
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Inspection Location
Figure 1 (Sheet 2 of 2)
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Reference Standard NDT667
Figure 2
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Instrument Calibration
Figure 3
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Instrument Screen Displays
Figure 4
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Typical Transducer Positions
Figure 5 (Sheet 1 of 2)
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Typical Transducer Positions
Figure 5 (Sheet 2 of 2)
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PART 4 - ULTRASONIC

BARREL NUT BORES OF THE AFT ENGINE MOUNT BULKHEAD (GE ENGINE STRUTS)

1. Purpose

A. Use this ultrasonic procedure to examine the barrel nut bores of the aft engine mount bulkhead on
the CF6-80C2 and CF6-80A/A2 struts for cracks. See Figure 1 and Figure 2 for the inspection areas
for your engine strut.

B. MPD DTR Check Form Reference:

(1) ITEM 54-50-I06

2. Equipment

A. General

(1) Use inspection equipment that can be calibrated on the reference standard as specified in
Paragraph 4.

(2) Refer to Part 1, 51-01-00, for data about the equipment manufacturers.

B. Instrument

(1) Use inspection equipment that can be calibrated on the reference standard as specified in
Paragraph 4.

(2) The ultrasonic instrument that follows was used to help prepare this procedure.

(a) Sonic 1200; Staveley Technologies Inc.

C. Transducer - The transducers used to examine the barrel nut bores will be different for each type of
engine strut. The specially made transducers that follow were used to help prepare this procedure.

(1) For CF6-80C2 engine struts, use the transducers that follow:

NOTE: All the transducers have a top connector and are specially made to get access to the
inspection area.

(a) Use a transducer that operates at 5 MHz and puts a backward 30 degree refracted shear
wave in aluminum. The element dimensions are 0.187 x 0.187 inch (4.74 x 4.74 mm). The
transducer case dimensions are approximately 1.0 inch (25 mm) long by 0.4 inch (10 mm)
wide by 1.1 inch (27 mm) high with a 0.5 inch (12 mm) convex radius at the sound exit point.
The part number is SUS674-T1 and it is made by NDT Engineering.

(b) Use a transducer that operates at 5 MHz and puts a backward 25 degree refracted shear
wave in aluminum. The element dimensions are 0.187 x 0.187 inch (4.74 x 4.74 mm). The
transducer case dimensions are approximately 1.0 inch (25 mm) long by 0.4 inch (10 mm)
wide by 1.1 inch (27 mm) high with a 0.5 inch (12 mm) convex radius at the sound exit point.
The part number is SUS674-T2 and it is made by NDT Engineering.

(c) Use a transducer that operates at 5 MHz and puts a 45 degree refracted shear wave in
aluminum. The element dimensions are 0.25 x 0.25 inch (6.4 x 6.4 mm). The transducer
case dimensions are approximately 0.75 inch (19 mm) long by 0.37 inch (9.3 mm) wide by
0.5 inch (12.0 mm) high. The part number is SUM 545AT and it is made by NDT Engineering.

NOTE: This is a standard 45 degree miniature transducer with a top connector.

(2) For CF6-80A/A2 engine struts, use the transducers that follow:

NOTE: All the transducers have a top connector and are specially made to get access to the
inspection area.
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(a) Use a transducer that operates at 5 MHz and puts a 15 degree refracted shear wave in
aluminum. The element dimensions are 0.187 x 0.187 inch (4.74 x 4.74 mm). The transducer
case dimensions are approximately 0.9 inch (22 mm) long by 0.4 inch (10 mm) wide by 0.9
inch (25 mm) high with a 34.5 degree angle at the sound exit surface. The part number is
SUS675-T1 and it is made by NDT Engineering.

(b) Use a transducer that operates at 5 MHz and puts a 30 degree backward refracted shear
wave in aluminum. The element dimensions are 0.187 x 0.187 inch (4.74 x 4.74 mm). The
transducer case dimensions are approximately 1.1 inch (28 mm) long by 0.4 inch (10 mm)
wide by 1.2 inch (30 mm) high with a 0.5 inch (12 mm) convex radius at the sound exit
surface. The part number is SUS675-T2 and it is made by NDT Engineering.

(c) Use a transducer as specified in Paragraph 2.C.(1)(c).

D. Reference Standard

(1) Use reference standard NDT674 for CF6-80C2 engine struts. See Figure 3.

(2) Use reference standard NDT675 for CF6-80A/A2 engine struts. See Figure 4.

E. Couplant

(1) Use an ultrasonic couplant that will not cause corrosion or other damage to the airplane
structure.

3. Preparation for Inspection

A. The inspection is done from the inside of the strut. Find the inspection areas for your airplane.

(1) To examine the CF6-80C2 engine struts, see Figure 1 and Figure 8.

(2) To examine the CF6-80A/A2 engine struts, see Figure 1 and Figure 9.

B. Remove the engine from the strut.

C. Open the FWD and AFT access doors on each side of the strut.

D. Remove all components that prevent access to the inspection area.

E. Remove dirt, grease and sealant from the inspection areas that the transducer will touch.

F. Visually examine the inspection area for paint chips or unusual marks. Sand the paint chipped areas
with fine grit sandpaper.

4. Instrument Calibration

A. Three instrument calibrations are necessary for each engine strut. Refer to Table 1 for the reference
standard, transducers, calibration and inspection figures necessary to do the inspection for your
strut.

(1) To examine the CF6-80C2 engine struts - Calibrate your instrument as specified in Paragraph
4.B. thru Paragraph 4.D. Use reference standard NDT674.

(2) To examine the CF6-80A/A2 engine struts - Calibrate your instrument as specified in Paragraph
4.E. thru Paragraph 4.G. Use reference standard NDT675.

B. Calibrate the instrument to be used on the concave radius of CF6-80C2 struts to examine the barrel
nut bore for cracks at the horizontal centerline and 15 degrees above the horizontal centerline of the
bore. See Figure 5, Detail 1.

(1) Connect the SUS674-T1 transducer to the instrument and set the instrument frequency to 5 MHz.

(2) Put couplant on the concave radius of the reference standard. See Figure 5, Detail 1.

(3) Put the transducer on the concave radius of the reference standard at transducer position 1 (TP
1). Get a maximum signal from the center notch at the 9 o’clock position. See Figure 5, Detail 1,
flag note 1.
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(4) Adjust the instrument controls to put the initial pulse at 0% of full screen width (FSW) and the
notch signal at 80% of FSW. See Figure 7, Screen Display 1.

(5) Adjust the gain to put themaximum signal from the reference standard hole at 80%of full screen
height (FSH). See Figure 7, Screen Display 1.

(6) Move the transducer horizontally to transducer position 2 (TP 2) to find the upper notch. See
Figure 5, Detail 1, flag note 2. The upper notch signal will be at approximately 55% of FSW. See
Figure 7, Screen Display 2.

(7) Move the transducer horizontally to transducer position 3 (TP 3). See Figure 5, flag note 3. No
signal will be on the screen at approximately 50 to 80% of FSW. This is a screen display for a
barrel nut bore without a crack.

C. Calibrate the instrument to be used on the concave radius of CF6-80C2 struts to examine the barrel
nut bore for cracks that are approximately 30 degrees below the horizontal centerline of the bore.
See Figure 5, Details 2 and 3.

(1) Connect the SUS674-T2 transducer to the instrument and set the instrument frequency to 5 MHz.

(2) Put couplant on the concave radius of the reference standard. See Figure 5, Detail 2.

(3) Put the transducer on the reference standard at transducer position 4 (TP 4). Get a maximum
signal from the lower notch at the 8 o’clock position. A signal will show on the screen at
approximately 55% of FSW. See Figure 5, Detail 2, flag note 4 and Figure 7, Screen Display 3.

(4) Adjust the gain to put the maximum signal from the reference standard hole at 80% of FSH. See
Figure 7, Screen Display 3.

(5) Move the transducer to transducer position 5 (TP 5). No signal will be shown on the screen at
approximately 55% of FSW. This is a screen display for a barrel nut bore without a crack. See
Figure 5, Detail 3, flag note 5.

D. Calibrate the instrument to be used on the flat, vertical surface of CF6-80C2 struts to examine the
barrel nut bore for cracks. See Figure 5, Detail 4.

(1) Connect the SUM545AT transducer to the instrument and set the instrument frequency to 5 MHz.

(2) Put couplant on the flat, vertical inspection surface of the reference standard. See Figure 5,
Detail 4.

(3) Put the transducer on the reference standard at transducer position 6 (TP 6). Move the
transducer to and away from the lower notch that is at the 4 o’clock position to get a maximum
signal from the notch. See Figure 5, Detail 4, flag note 6 and Figure 7, Screen Display 4.

(4) Adjust the instrument controls to put the initial pulse at 0% of FSW and the notch signal at 80%
of FSW. See Figure 7, Screen Display 4.

(5) Adjust the gain to put the maximum signal from the reference standard hole at 80% of FSH. See
Figure 7, Screen Display 4.

(6) Move the transducer to transducer position 7 (TP 7) to find the center notch. A signal will show
on the screen at approximately 70% of FSW. See Figure 5, Detail 4, flag note 7 and Figure 7,
Screen Display 5.

767
NONDESTRUCTIVE TEST MANUAL

EFFECTIVITY
ALL

PART 4 54-50-06
Page 3

Sep 15/2006
D634T301

BOEING PROPRIETARY - Copyright#Unpublished Work - See title page for details



(7) Put the transducer on the reference standard at transducer position 8 (TP 8). Move the
transducer up past the hole. See Figure 5, Detail 4, flag note 8. No signal will be shown on the
screen at approximately 70 to 80% of FSW. This is a screen display for a barrel nut bore without
a crack. Make sure the transducer sound beam points at the bore.

NOTE: If you move the transducer so the sound exit point is approximately 0.9 inch (23 mm)
above or below the horizontal centerline of the bore, you can get a signal from the bore.
See Figure 5, Detail 5.

NOTE: If you move the transducer so the sound exit point is approximately 0.4 inch (10 mm) or
more above the horizontal centerline of the bore, you can get a signal from the top
radius of the barrel nut. See Figure 5, Detail 6.

E. Calibrate the instrument to be used on the 34.5 degree angled but flat surface of CF6-80A/A2 struts to
examine the barrel nut bore for cracks. See Figure 6, Detail 1.

(1) Connect the SUS675-T1 transducer to the instrument and set the instrument frequency to 5 MHz.

(2) Put couplant on the angled, flat inspection surface of the reference standard. See Figure 6,
Detail 1.

(3) Put the transducer on the reference standard at transducer position 1 (TP 1). Get a maximum
signal from the center notch at the 9 o’clock position. See Figure 6, Detail 1, flag note 1.

(4) Adjust the instrument controls to put the initial pulse at 0% of full screen width (FSW) and the
notch signal at 80% of FSW. See Figure 7, Screen Display 1.

(5) Adjust the gain to put themaximum signal from the reference standard hole at 80%of full screen
height (FSH). See Figure 7, Screen Display 1.

(6) Move the transducer horizontally to transducer position 2 (TP 2) to find the upper notch and get a
maximum signal from the notch. See Figure 6, flag note 2. The notch signal will be at
approximately 55% of FSW. See Figure 7, Screen Display 2.

(7) Move the transducer horizontally to transducer position 3 (TP 3). No signal will be shown on the
screen at approximately 55 to 80% of FSW. This is a screen display for a barrel nut bore without
a crack. See Figure 6, Detail 1, flag note 3.

F. Calibrate the instrument to be used on the concave radius of CF6--80A/A2 struts to examine the
barrel nut bore for cracks. See Figure 6, Details 2 and 3.

(1) Connect the SUS675-T2 transducer to the instrument and set the instrument frequency to 5 MHz.

(2) Put couplant on the concave radius of the reference standard. See Figure 6, Detail 2.

(3) Put the transducer on the reference standard at transducer position 4 (TP 4). Get a maximum
signal from the lower notch at the 8 o’clock position. A signal will occur on the screen at
approximately 55% of FSW. See Figure 6, Detail 2, flag note 4 and Figure 7, Screen Display 3.

(4) Adjust the gain to put themaximum signal from the reference standard hole at 80%of full screen
height (FSH). See Figure 7, Screen Display 3.

(5) Move the transducer sound beam away from the hole. No signal will be on the screen at
approximately 50 to 80% of FSW. See Figure 6, Detail 3, flag note 5.

G. Calibrate the instrument to be used on the flat, vertical surface of CF6-80A/A2 struts to examine the
barrel nut bore for cracks. See Figure 6, Detail 4.

(1) Connect the SUM545AT transducer to the instrument and set the instrument frequency to 5 MHz.

(2) Put couplant on the vertical, flat inspection surface of the reference standard. See Figure 6,
Detail 4.
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(3) Put the transducer on the reference standard at transducer position 6 (TP 6). Move the
transducer to and away from the lower notch that is at the 4 o’clock position to get a maximum
signal from the notch. See Figure 6, Detail 4, flag note 6.

(4) Adjust the instrument controls to put the initial pulse at 0% of FSW and the notch signal at 80%
of FSW. See Figure 7, Screen Display 4.

(5) Adjust the gain to put the maximum signal from the reference standard hole at 80% of FSH. See
Figure 7, Screen Display 4.

(6) Move the transducer to transducer position 7 (TP 7) to find the center notch. A signal will occur
on the screen at approximately 70% of FSW. See Figure 6, Detail 4, flag note 7 and Figure 7,
Screen Display 5.

(7) Put the transducer on the reference standard at transducer position 8 (TP 8). Move the
transducer up past the hole. See Figure 6, Detail 4, flag note 8. No signal will be shown on the
screen at approximately 70 to 80% of FSW. This is a screen display for a barrel nut bore without
a crack. Make sure the transducer sound beam points at the hole.

NOTE: If you move the transducer so the sound exit point is approximately 0.9 inch (23 mm)
above or below the horizontal centerline of the hole, you can get a signal from the hole.
See Figure 6, Detail 5.

5. Inspection Procedure

A. Three inspections are necessary for each type of engine strut. Refer to Figure 1, Figure 2, Figure 8
and Figure 9 (as applicable) to identify the inspection area to be examined on your airplane.

NOTE: The inboard and outboard barrel nut bores are examined with this procedure on each
engine strut. Each barrel nut bore is examined from the forward and aft sides of the
bulkhead web.

(1) Examine the CF6-80C2 engine struts as specified in Paragraph 5.B. thru Paragraph 5.D.

(2) Examine the CF6-80A/A2 engine struts as specified in Paragraph 5.E. thru Paragraph 5.G.

B. Examine the barrel nut bore from the concave radius of CF6-80C2 struts to look for cracks that can
occur between the horizontal centerline and approximately 15 degrees above the horizontal
centerline on the outboard side of the bore. See Figure 8, Detail 1.

(1) Calibrate the instrument as specified in Paragraph 4.B. See Table 1, Item 1.

NOTE: Make sure you use the SUS674-T1 transducer.

(2) Put a sufficient quantity of couplant on the concave radius at the aft end of the barrel nut bore.
See Figure 8, Detail 1.

NOTE: The aft end of the barrel nut bore is on the aft side of the bulkhead web.

(3) Put the transducer on the concave radius at the aft end of the barrel nut bore. Slowly move the
transducer forward approximately 2.5 inches (63 mm) in the direction of the bulkhead web and
monitor the screen display for crack signals. See Figure 1, Detail 2, flag note 4 and Figure 8,
Detail 1, flag note 1. During the inspection:

(a) Do not move the transducer in an inboard and outboard direction when you move the
transducer in the forward and aft directions.

(b) Make a record of all signals that occur between 55 and 80% of FSW.
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(4) Do Paragraph 5.B.(2) and Paragraph 5.B.(3) on the forward end of the barrel nut bore but
start the inspection with the transducer at the forward end of the barrel nut bore and slowly
move the transducer approximately 2.5 inches (63 mm) in the aft direction.

NOTE: The forward end of the barrel nut bore is on the forward side of the bulkhead web. You
will have to get access to the inspection area through the side access holes of the strut.
See Figure 1, Detail 3.

(5) Do Paragraph 5.B.(2) thru Paragraph 5.B.(4) for the barrel nut bore on the opposite side of
the strut. See Figure 1, Detail 1.

(6) Do Paragraph 5.B.(2) thru Paragraph 5.B.(5) on the opposite strut.

C. Examine the barrel nut bore from the concave radius of CF6-80C2 struts to look for cracks that can
occur between the horizontal centerline to approximately 30 degrees below the horizontal centerline
on the outboard side of the bore. See Figure 8, Detail 2.

(1) Calibrate the instrument as specified in Paragraph 4.C. See Table 1, Item 2.

NOTE: Make sure you use the SUS674-T2 transducer.

(2) Put a sufficient quantity of couplant on the concave radius at the aft end of the barrel nut bore.
See Figure 8, Detail 2.

NOTE: The aft end of the barrel nut bore is on the aft side of the bulkhead web.

(3) Put the transducer on the concave radius at the aft end of the barrel nut bore. Examine the barrel
nut bore for cracks as follows:

(a) Move the transducer slowly in an inboard and outboard direction and monitor the screen
display for crack signals.

1) Make a record of all signals that occur on the screen display that are between 55 and
60% of FSW.

(b) Index the transducer forward (in the direction of the bulkhead web) approximately 0.1 inch
(2.5 mm) and do Paragraph 5.C.(3)(a) again.

(c) Continue to do Paragraph 5.C.(3)(a) and Paragraph 5.C.(3)(b) to examine the barrel nut
bore for cracks until you have examined the area from the end of the barrel nut bore to
approximately 2.5 inches (63 mm) in the direction of the bulkhead web. See Figure 1,
Detail 2, flag note 4 and Figure 8, Detail 2, flag note 2.

(4) Do Paragraph 5.C.(2) and Paragraph 5.C.(3) on the forward end of the barrel nut bore but
start the inspection with the transducer at the forward end of the barrel nut bore and slowly
move the transducer in the aft direction. See Figure 1, Detail 3.

NOTE: The forward end of the barrel nut bore is on the forward side of the bulkhead web. You
will have to get access to the inspection area through the side access holes of the strut.
See Figure 1, Detail 3.

(5) Do Paragraph 5.C.(2) thru Paragraph 5.C.(4) for the barrel nut bore on the opposite side of
the strut. See Figure 1, Detail 1.

(6) Do Paragraph 5.C.(2) thru Paragraph 5.C.(5) on the opposite strut.

D. Examine the barrel nut bore from the vertical inspection surface of the CF6-80C2 strut to look for
cracks that are 30 degrees above and below the horizontal centerline of the bore. See Figure 8,
Detail 3.

(1) Calibrate the instrument as specified in Paragraph 4.D. See Table 1, Item 3.
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(2) Put a sufficient quantity of couplant on the vertical inspection surface at the aft end of the barrel
nut bore. See Figure 8, Detail 3.

NOTE: The aft end of the barrel nut bore is on the aft side of the bulkhead web.

(3) Put the transducer on the vertical inspection surface at the aft end of the barrel nut bore so that
the sound exit point is approximately 0.6 inches (15 mm) above the horizontal centerline of the
bore. Examine the barrel nut bore for cracks as follows:

(a) As you monitor the screen display for crack signals, slowly move the transducer down to
examine the area around the horizontal centerline of the bore and then below the
horizontal centerline to examine the lower inspection area.

NOTE: The lower inspection area is from the horizontal centerline to approximately 30
degrees below the horizontal centerline of the barrel nut bore.

1) Make a record of all signals that occur on the screen display that are between 70 and
80% of FSW.

(b) Index the transducer forward (in the direction of the bulkhead web) approximately 0.1 inch
(2.5 mm) and do Paragraph 5.D.(3)(a) again.

(c) Continue to do Paragraph 5.D.(3)(a) and Paragraph 5.D.(3)(b) to examine the barrel nut
bore for cracks until you have examined the area from the end of the barrel nut bore to
approximately 2.5 inches (63 mm) in the direction of the bulkhead web. See Figure 8,
Detail 3, flag notes 3 and 5.

(4) Put the transducer on the vertical inspection surface at the aft end of the barrel nut bore so that
the sound exit point is approximately 0.6 inches (15 mm) below the horizontal centerline of the
bore. Examine the barrel nut bore for cracks as follows:

NOTE: The aft end of the barrel nut bore is on the aft side of the bulkhead web.

(a) As you monitor the screen display for crack signals, slowly move the transducer up to
examine the area above the horizontal centerline of the bore.

1) Make a record of all signals that occur on the screen display that are between 70 and
80% of FSW.

(b) Index the transducer forward (in the direction of the bulkhead web) approximately 0.1 inch
(2.5 mm) and do Paragraph 5.D.(4)(a) again.

(c) Continue to do Paragraph 5.D.(4)(a) and Paragraph 5.D.(4)(b) to examine the barrel nut
bore for cracks until you have examined the area from the end of the barrel nut bore to
approximately 2.5 inches (63 mm) in the direction of the bulkhead web. See Figure 8,
Detail 3, flag notes 4 and 5.

NOTE: If you move the transducer so the sound exit point is approximately 0.9 inch (23
mm) above or below the horizontal centerline of the bore, you can get a signal
from the bore. See Figure 5, Detail 5.

NOTE: If you move the transducer so the sound exit point is approximately 0.4 inch (10
mm) or more above the horizontal centerline of the bore, you can get a signal
from the top radius of the barrel nut bore. See Figure 5, Detail 6.

(5) Do Paragraph 5.D.(2) thru Paragraph 5.D.(4) on the forward end of the barrel nut bore but
start with the transducer at the most forward end and index the transducer in the aft
direction.

NOTE: The forward end of the barrel nut bore is on the forward side of the bulkhead web. You
will have to get access to the inspection area through the side access holes of the strut.
See Figure 8, Detail 3.
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(6) Do Paragraph 5.D.(2) thru Paragraph 5.D.(5) again for the barrel nut bore on the opposite
side of the strut. See Figure 1, Detail 1 and Figure 8, Detail 3.

(7) Do Paragraph 5.D.(2) thru Paragraph 5.D.(6) again on the opposite strut.

E. Examine the barrel nut bore from the 34.5 degree angled, flat inspection surface of CF6-80A/A2 struts
to look for cracks at the horizontal centerline and approximately 15 degrees above the horizontal
centerline on the outboard side of the bore. See Figure 9, Detail 1.

(1) Calibrate the instrument as specified in Paragraph 4.E. See Table 1, Item 4.

NOTE: Make sure you use the SUS675-T1 transducer.

(2) Put a sufficient quantity of couplant on the angled, flat inspection surface at the aft end of the
barrel nut bore. See Figure 9, Detail 1.

NOTE: The aft end of the barrel nut bore is on the aft side of the bulkhead web.

(3) Put the transducer on the angled inspection surface so that the sound points at the outboard side
of the barrel nut bore. See Figure 9, Detail 1, flag note 1. Examine the barrel nut bore for cracks
as follows:

(a) As you monitor the screen display for crack signals, slowly move the transducer
approximately 0.2 inch (0.5 mm) to the outboard side of the bore.

1) Make a record of all signals that occur on the screen display that are between
approximately 50 and 80% of FSW.

(b) Index the transducer forward (in the direction of the bulkhead web) approximately 0.1 inch
(2.5 mm) and do Paragraph 5.E.(3)(a) again.

(c) Continue to do Paragraph 5.E.(3)(a) and Paragraph 5.E.(3)(b) to examine the barrel nut
bore for cracks until you have examined the area from the end of the barrel nut bore to
approximately 2.5 inches (63 mm) in the direction of the bulkhead web. See Figure 9,
Detail 1, and Detail 3, flag note 5.

(4) Do Paragraph 5.E.(2) and Paragraph 5.E.(3) on the forward end of the barrel nut bore but
start the inspection with the transducer at the most forward end and index the transducer in
the aft direction.

NOTE: The forward end of the barrel nut bore is on the forward side of the bulkhead web. You
will have to get access to the inspection area through the side access holes of the strut.

(5) Do Paragraph 5.E.(2) thru Paragraph 5.E.(4) again for the barrel nut bore on the opposite
side of the strut.

(6) Do Paragraph 5.E.(2) thru Paragraph 5.E.(5) again on the opposite strut.

F. Examine the barrel nut bore from the concave radius of CF6-80A/A2 struts to look for cracks between
the horizontal centerline and approximately 30 degrees below the horizontal centerline on the
outboard side of the bore. See Figure 9, Detail 2.

(1) Calibrate the instrument as specified in Paragraph 4.F. See Table 1, Item 5.

NOTE: Make sure you use the SUS675-T2 transducer.

(2) Put a sufficient quantity of couplant on the concave surface at the aft end of the barrel nut bore.
See Figure 9, Detail 2.

NOTE: The aft end of the barrel nut bore is on the aft side of the bulkhead web.

(3) Put the transducer on the concave surface at the aft end of the barrel nut bore. Examine the
barrel nut bore for cracks as follows:

(a) As you monitor the screen display for crack signals, slowly move the transducer in an
inboard and outboard direction.
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1) Make a record of all signals that occur on the screen display that are between
approximately 55 and 60% of FSW.

(b) Index the transducer forward (in the direction of the bulkhead web) approximately 0.1 inch
(2.5 mm) and do Paragraph 5.F.(3)(a) again.

(c) Continue to do Paragraph 5.F.(3)(a) and Paragraph 5.F.(3)(b) to examine the barrel nut
bore for cracks until you have examined the area from the end of the barrel nut bore to
approximately 2.5 inches (63 mm) in the direction of the bulkhead web. See Figure 9,
Detail 2, flag note 2.

(4) Do Paragraph 5.F.(2) and Paragraph 5.F.(3) on the forward end of the barrel nut bore but
start the inspection with the transducer at the forward end and index the transducer in the
aft direction.

NOTE: The forward end of the barrel nut bore is on the forward side of the bulkhead web. You
will have to get access to the inspection area through the side access holes of the strut.

(5) Do Paragraph 5.F.(2) thru Paragraph 5.F.(4) again for the barrel nut bore on the opposite
side of the strut.

(6) Do Paragraph 5.F.(2) thru Paragraph 5.F.(5) again on the opposite strut.

G. Examine the barrel nut bore from the vertical inspection area of the CF6-80A/A2 strut for cracks that
are 30 degrees above and below the horizontal centerline of the bore. See Figure 9, Detail 3.

(1) Calibrate the instrument as specified in Paragraph 4.G. See Table 1, Item 6.

(2) Put a sufficient quantity of couplant on the vertical inspection surface at the aft end of the barrel
nut bore. See Figure 9, Detail 3.

NOTE: The aft end of the barrel nut bore is on the aft side of the bulkhead web.

(3) Put the transducer on the vertical inspection surface at the aft end of the barrel nut bore so that
the sound exit point is approximately 0.6 inches (15 mm) above the horizontal centerline of the
bore. Examine the barrel nut bore for cracks as follows:

(a) As you monitor the screen display for crack signals, slowly move the transducer down to
examine the area around the horizontal centerline of the bore and then below the
horizontal centerline to examine the lower inspection area.

NOTE: The lower inspection area is from the horizontal centerline to approximately 30
degrees below the horizontal centerline of the barrel nut bore.

1) Make a record of all signals that occur on the screen display that are between 70 and
80% of FSW.

(b) Index the transducer forward (in the direction of the bulkhead web) approximately 0.1 inch
(2.5 mm) and do Paragraph 5.G.(3)(a) again.

(c) Continue to do Paragraph 5.G.(3)(a) and Paragraph 5.G.(3)(b) to examine the barrel nut
bore for cracks until you have examined the area from the end of the barrel nut bore to
approximately 2.5 inches (63 mm) in the direction of the bulkhead web. See Figure 9,
Detail 3, flag notes 3 and 5.

(4) Put the transducer on the vertical inspection surface at the aft end of the barrel nut bore so that
the sound exit point is approximately 0.6 inches (15 mm) below the horizontal centerline of the
bore. Examine the barrel nut bore for cracks as follows:

NOTE: The aft end of the barrel nut bore is on the aft side of the bulkhead web.

(a) As you monitor the screen display for crack signals, slowly move the transducer up to
examine the area above the horizontal centerline of the bore.
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1) Make a record of all signals that occur on the screen display that are between 70 and
80% of FSW.

(b) Index the transducer forward (in the direction of the bulkhead web) approximately 0.1 inch
(2.5 mm) and do Paragraph 5.G.(4)(a) again.

(c) Continue to do Paragraph 5.G.(4)(a) and Paragraph 5.G.(4)(b) to examine the barrel nut
bore for cracks until you have examined the area from the end of the barrel nut bore to
approximately 2.5 inches (63 mm) in the direction of the bulkhead web. See Figure 9,
Detail 3, flag notes 4 and 5.

NOTE: If you move the transducer so the sound exit point is approximately 0.9 inch (23
mm) above or below the horizontal centerline of the bore, you can get a signal
from the bore. See Figure 6, Detail 5, flag note 9.

(5) Do Paragraph 5.G.(2) thru Paragraph 5.G.(4) on the forward end of the barrel nut bore but
start the inspection with the transducer at the most forward end and index the transducer in
the aft direction.

NOTE: The forward end of the barrel nut bore is on the forward side of the bulkhead web. You
will have to get access to the inspection area through the side access holes of the strut.

(6) Do Paragraph 5.G.(2) thru Paragraph 5.G.(5) again for the barrel nut bore on the opposite
side of the strut.

(7) Do Paragraph 5.G.(2) thru Paragraph 5.G.(6) again on the opposite strut.

6. Inspection Results

NOTE: The inspection results can change for each type of strut and inspection area.

A. Ultrasonic signals that are equal to or more than 25% of FSH and that occur at the approximate FSW
range for the inspection area identified in Table 1, are indications of possible cracks and must be
examined more fully. See the inspection results column in Table 1.

(1) Compare the signals that occurred during the inspection to the signals you got during calibration
from the reference standard notch. The crack signals will occur in approximately the same FSW
range.

(2) To examine the bore more fully, do the steps that follow:

(a) Do the inspection again and carefully monitor the screen display.

(b) Make sure you used the correct transducer to examine the correct inspection area.

(c) If there is still a signal that is 25% of FSH (or more) at the approximate FSW range for a
crack signal, remove the bushing from the barrel nut bore and do a surface eddy current
inspection in the bore.

1) Use a pencil probe with a 90 degree angle. See Part 6, 51-00-19.
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Table 1 Calibration and Inspection Table

ITEM ENGINE TYPE

REFERENCE
STANDARD/~

FIGURE
NUMBER

CALIBRATION
FIGURE
NUMBER

TRANSDU~
CER

INSPECTION
FIGURE
NUMBER

INSPECTION
RESULTS
See NOTE

1 CF6-80C2 NDT674 /
Figure 3

Figure 5,
SHEET 1,
DETAIL 1.

SUS674-T1 Figure 8,
DETAIL 1

55 TO 80% of
FSW

2 CF6-80C2 NDT674 /
Figure 3

Figure 5,
DETAIL 2 and
3.

SUS674-T2 Figure 8,
DETAIL 2

55 TO 60% of
FSW

3 CF6-80C2 NDT674 /
Figure 3

Figure 5,
DETAIL 4.

SUM545AT Figure 8,
DETAIL 3

70 TO 80% of
FSW

4 CF6-80A/A2 NDT675 /
Figure 4

Figure 6,
DETAIL 1.

SUS675-T1 Figure 9,
DETAIL 1

55 TO 80% of
FSW

5 CF6-80A/A2 NDT675 /
Figure 4

Figure 6,
DETAIL 2 and
3.

SUS675-T2 Figure 9,
DETAIL 2

55 TO 60% of
FSW

6 CF6-80A/A2 NDT675 /
Figure 4

Figure 6,
DETAIL 4.

SUM545AT Figure 9,
DETAIL 3

70 TO 80% of
FSW

NOTE: Ultrasonic signals that are equal to or more than 25% of FSH that occur at the approximate FSW
range identified in the Inspection Results column are indications of possible cracks and must be
examined more fully.
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CF6-80C2 Strut Inspection Area
Figure 1
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CF6-80A/A2 Strut Inspection Areas
Figure 2
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Reference Standard NDT674 For CF6-80C2 Struts
Figure 3
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Reference Standard NDT675 For CF6-80A/A2 Struts
Figure 4
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Instrument Calibration for the CF6-80C2 Engine Strut
Figure 5 (Sheet 1 of 2)
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Instrument Calibration for the CF6-80C2 Engine Strut
Figure 5 (Sheet 2 of 2)
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Instrument Calibration for the CF6-80A/A2 Engine Strut
Figure 6 (Sheet 1 of 2)
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Instrument Calibration for the CF6-80A/A2 Engine Strut
Figure 6 (Sheet 2 of 2)
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Instrument Screen Displays
Figure 7 (Sheet 1 of 2)
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Instrument Screen Displays
Figure 7 (Sheet 2 of 2)
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CF6-80C2 Strut Inspection Details
Figure 8
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CF6-80A/A2 Strut Inspection Details
Figure 9
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