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(57) Abstract: A device is disclosed for measuring Barkhausen noise of a crankshaft to identify defects in the crankshaft while the
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mounted to the housing including at least one Barkhausen noise sensor; and a spring disposed between the housing and the at least
one Barkhausen noise sensor to urge the at least one Barkhausen noise sensor into contact with a pin journal of the crankshaft as the

crankshaft rotates.
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SYSTEM AND METHOD FOR ON-ENGINE COMPONENT DEFECT DETECTION

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is based on and claims priority to U.S. Provisional Patent
Application S/N 62/582,034, entitled “SYSTEM AND METHOD FOR ON-ENGINE
COMPONENT DEFECT DETECTION,” filed on November 6, 2017, the entire contents of

which being hereby expressly incorporated herein by reference.

FIELD OF THE DISCLOSURE

[0002] The present disclosure generally relates to on-engine detection of component
defects, and more particularly to systems and methods for detecting crankshaft defects using

Barkhausen noise sensors while the crankshaft is installed in an engine.

BACKGROUND

[0003] Certain engine components, such as crankshafts, may contain defects when
installed in engines or develop defects during use. One such defect is “grinder burn,” which may
occur during manufacture of the crankshaft and result from excess heat during grinding and
polishing. The excess heat may create a reduction in compression stress on the crankshaft or
other defects on the surface of the crankshaft and elsewhere. Such defects may be detected using
Barkhausen noise sensors, which provide signals that permit identification of changes in material
properties even at the micron level, as is understood by those skilled in the art. Barkhausen
sensors essentially detect small changes in magnetization of ferromagnetic material, and the
signals, detected by coil windings are amplified using a load speaker. Barkhausen sensors may
be moved 360 degrees about a surface of a crankshaft pin or main to detect changes in magnetic

field which indicate structural defects.

[0004] When a crankshaft is installed in an engine with such defects, or develops defects
(such as a scratch, crack or burr) during use, the crankshaft must typically be removed from the
engine and measured to identify the defects. This approach is disadvantageous for several
reasons. Some engines are difficult to access and disassemble because of the application on
which they are installed. If the crankshaft can be removed in the field, the process is very time

consuming and expensive in terms of labor and engine down time. In situations where the
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engine is replaced and relocated to a service facility for crankshaft inspection, the costs are high
due to the expense associated with a replacement engine, while engine down time may be
reduced compared to in field inspection and repair. In any event, a need exists for inspecting

crankshafts in engines to identify defects.

SUMMARY

[0005] According to one embodiment, the disclosure provides a device for identifying
defects in a crankshaft while the crankshaft is installed on an engine, comprising: a housing
configured to attach to a connecting rod; at least one sensor assembly mounted to the housing
including at least one sensor; and a spring disposed between the housing and the at least one
sensor to urge the at least one sensor into contact with a pin journal of the crankshaft as the
crankshaft rotates. In one aspect of this embodiment, the at least one sensor assembly includes a
first pin journal sensor assembly, a second pin journal sensor assembly and a pin fillet sensor
assembly. In a variant of this aspect, the first pin journal sensor assembly includes a first sensor
cage, a first Barkhausen noise sensor disposed at least partially within the first sensor cage, a first
slide assembly attached between a first cutout in the housing and the first sensor cage, and a first
spring positioned to urge the first Barkhausen noise sensor into contact with the pin journal as
the crankshaft rotates. In another variant, the first slide assembly includes a first guide rail
attached to the first cutout and a first rail channel attached to the first sensor cage, the first guide
rail being configured to move along a longitudinal axis of the first rail channel. An additional
variant further includes a first spring retainer attached to the housing and positioned to compress
the first spring between the first spring retainer and a tab extending from the first sensor cage to
thereby urge the first sensor cage and the first Barkhausen noise sensor toward the pin journal.
In yet another variant, the second pin journal sensor assembly includes a second sensor cage, a
second Barkhausen noise sensor disposed at least partially within the second sensor cage, a
second slide assembly attached between a second cutout in the housing and the second sensor
cage, and a second spring positioned to urge the second Barkhausen noise sensor into contact
with the pin journal as the crankshaft rotates. In a further variant, the second slide assembly
includes a second guide rail attached to the second cutout and a second rail channel attached to
the second sensor cage, the second guide rail being configured to move along a longitudinal axis

of the second rail channel. In another variant, the device further includes a second spring
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retainer attached to the housing and positioned to compress the second spring between the
second spring retainer and a tab extending from the second sensor cage to thereby urge the
second sensor cage and the second Barkhausen noise sensor toward the pin journal. In anther
variant, the pin fillet sensor assembly includes a third Barkhausen noise sensor positioned to

contact a pin fillet of the crankshaft as the crankshaft rotates.

[0006] In another embodiment, the present disclosure provides a device for identifying
defects in a main journal of a crankshaft while the crankshaft is installed on an engine,
comprising: a fixture configured to mount between a main bearing cap and the main journal, the
fixture comprising an upper housing having at least one sensor mounted thereto and positioned to
engage the main journal; a lower housing having a lower surface to engage the main bearing cap;
and at least one spring disposed between the upper housing and the lower housing to urge the
upper housing toward the main journal, thereby maintaining the at least one sensor in contact
with the main journal as the crankshaft rotates. In one aspect of this embodiment, the upper
housing includes a curved upper surface having a pair of cutouts configured to receive a
corresponding pair of sensors. In another aspect, the at least one spring includes four springs,
each of the four springs having one end disposed in a spring seat formed in the lower housing
and another end disposed on a spring button formed in the upper housing. In a variant of this
aspect, each of the four springs is conical. In another aspect, the fixture further includes at least
one guide stud having a lower end connected to a bore formed in the lower housing and a body
that extends through the at least one spring into an opening formed in the upper housing. In a
variant of this aspect, the at least one guide stud includes an upper end that extends into the
opening and receives a retaining washer. In a further variant, the opening includes an access
opening for installing the retaining washer onto the upper end of the at least one guide stud. In
another aspect, the fixture further includes a C-clip having an upper end and a lower end, the
upper housing having a slot configured to receive the upper end of the C-clip and the lower
housing having a slot configured to receive the lower end of the C-clip such that when the C-clip
is installed, the upper housing and the lower housing are held by the C-clip in a compressed state
to permit installation of the fixture between the main bearing cap and the main journal. In yet
another aspect, the fixture further comprises a pair of anti-rotation wings coupled to the lower

housing. In still another aspect, the at least one sensor is a Barkhausen noise sensor.
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[0007] In yet another embodiment, the present disclosure provides a ystem for
identifying defects in a crankshaft mounted in an engine, comprising: a first fixture having a
first housing configured to couple to a connecting rod, and a first sensor assembly including a
first pin journal sensor and a first spring situated to urge the first pin journal sensor into contact
with a pin journal of the crankshaft as the crankshaft rotates; and a second fixture having a
second housing with a second sensor assembly including a second main journal sensor mounted
thereto, and at least one second spring situated to urge the second main journal sensor into
contact with a main journal of the crankshaft as the crankshaft rotates. In one aspect of this
embodiment, the first sensor assembly includes a first sensor cage and a first slide assembly
attached between a first cutout in the first housing and the first sensor cage, the first pin journal
sensor being at least partially within the first sensor cage. In a variant of this aspect, the first
fixture further incudes a second sensor assembly including a second pin journal sensor and a
second spring situated to urge the second pin journal sensor into contact with the pin journal as
the crankshaft rotates. In another aspect, the first pin journal sensor is a Barkhausen noise sensor

and the second main journal sensor is a Barkhausen noise sensor.

[0008] In still another embodiment, the present disclosure provides a method for
detecting defects in a crankshaft while the crankshaft is installed in an engine, comprising:
replacing an end rod cap of a connecting rod with a pin fixture sized to approximately match a
diameter of a pin journal of the crankshaft, the pin fixture including at least one sensor biased
into contact with the pin journal; and rotating the crankshaft. In one aspect of this embodiment,

the at least one sensor is a Barkhausen noise sensor.

[0009] While multiple embodiments are disclosed, still other embodiments of the present
invention will become apparent to those skilled in the art from the following detailed description,
which shows and describes illustrative embodiments of the invention. Accordingly, the drawings

and detailed description are to be regarded as illustrative in nature and not restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

[00010] The above-mentioned and other features of this disclosure and the manner of

obtaining them will become more apparent and the disclosure itself will be better understood by
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reference to the following description of embodiments of the present disclosure taken in

conjunction with the accompanying drawings, wherein;
[00011] FIG. 1 is a side view of a crankshaft;

[00012] FIG. 2 is a side, cross-sectional view of a Vee engine showing a connecting rod
and an attached pin fixture for measuring defects in a crankshaft pin journal and/or fillet

according to one embodiment of the present disclosure;

[00013] FIG. 3 is an enlarged, side, cross-sectional view of the pin fixture shown in FIG. 2;
[00014] FIG. 4 is a perspective view of the pin fixture of FIG. 2 attached to a connecting
rod;

[00015] FIG. 5 is an exploded perspective view of the pin fixture of FIG. 2;

[00016] FIG. 6 is a perspective view of one pin journal sensor arrangement of the pin

fixture of FIG. 2;

[00017] FIG. 7 is a side, cross-sectional view of a main fixture for measuring defects in a
crankshaft main journal according to one embodiment of the present disclosure mounted on a

main bearing;

[00018] FIG. 8 is a perspective view of the main fixture of FIG. 7,

[00019] FIG. 9 is an enlarged perspective view of the main fixture of FIG. 7,

[00020] FIG. 10 is a side, cross-sectional view of the main fixture of FIG. 7 installed in an
engine; and

[00021] FIG. 11A is a side view of the main fixture of FIG. 7 in a compressed state;
[00022] FIG. 11B is a side view of the main fixture of FIG. 7 in an expanded state;

[00023] FIG. 12 is a side cross-sectional view of the pin fixture of FIG. 2 installed on a
crankshaft;
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[00024] FIG. 13 is a perspective view of a main fixture according to another embodiment

of the present disclosure;

[00025] FIG. 14 is a cross-sectional view of the main fixture of FIG. 13;

[00026] FIG. 15 is a side view of the main fixture of FIG. 13 in a compressed state;
[00027] FIG. 16A is a side view of the main fixture of FIG. 13 in a compressed state; and
[00028] FIG. 16B is a side view of the main fixture of FIG. 13 in an expanded state.
[00029] Although the drawings represent embodiments of the various features and

components according to the present disclosure, the drawings are not necessarily to scale and
certain features may be exaggerated in order to better illustrate and explain the present disclosure.
The exemplification set out herein illustrates embodiments of the disclosure, and such

exemplifications are not to be construed as limiting the scope of the disclosure in any manner.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE DISCLOSURE

[00030] For the purpose of promoting an understanding of the principles of the disclosure,
reference will now be made to the embodiments illustrated in the drawings, which are described
below. It will nevertheless be understood that no limitation of the scope of the disclosure is
thereby intended. The disclosure includes any alterations and further modifications in the
illustrated device and described methods and further applications of the principles of the
disclosure, which would normally occur to one skilled in the art to which the disclosure relates.
Moreover, the embodiments were selected for description to enable one of ordinary skill in the

art to practice the disclosure.

[00031] Referring now to FIG. 1, a crankshaft for a Vee engine is shown. Crankshaft 10
includes pin journals 12 and pin fillets 14 and main journals 16 and main fillets 18 as is known
by those skilled in the art. These are high stress areas of crankshaft 10 and generally locations
where defects may be present. Two piston connecting rods (not shown) are attached to each of
pin journals 12 to drive rotation of the crankshaft 10 in response to fuel combustion in a

conventional manner.
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[00032] In FIG. 2, crankshaft 10 is shown installed in an engine 20. One connecting rod
22 is shown connected to a pin journal 12 of crankshaft 10. As shown in FIGs. 2-4, a pin fixture
24 according to one embodiment of the present disclosure is connected to connecting rod 22 in
place of the large end rod cap. Pin fixture 24 is sized to approximately match the bearing
diameter and generally includes a fixture housing 25, two pin journal sensor assemblies 26 and a
pin fillet sensor assembly 28 as is further described below. Only one pin fillet sensor assembly
28 is needed because each connecting rod 22 connected to pin journal 12 (refer to FIG. 1) is only
adjacent one pin fillet 14. Two pin journal sensor assemblies 26 are used to inspect more surface
of pin journal 12 than could be inspected with one assembly. Referring back to FIG. 1, one pin
journal sensor assembly 26 inspects the circumferential surface of pin journal 12 between one
pin fillet 14 and one of the two oil holes 15. The other pin journal sensor assembly 26 inspects
the circumferential surface of pin journal 12 between one of the oil holes 15 and approximately

half way between the two oil holes 15.

[00033] Referring now to FIG. 5, pin fixture 24 is shown in a partially exploded view.
One pin journal sensor assembly 26 is shown installed onto fixture housing 25. Pin fillet sensor
assembly 28 is not shown, but is installed in cutout 30 of fixture housing 25. A pair of angled
bores 32 are formed in fixture housing 25 to receive set screws (not shown) that engage pin fillet

sensor assembly 28 and retain it within cutout 30.

[00034] Referring to FIGs. 5 and 6, each pin journal sensor assembly 26 generally
includes a Barkhausen sensor 34, a sensor cage 36, a shim plate 38, a slide assembly 40
including a guide rail 42 and a rail channel 44, a spring 46 and a spring retainer 48. This
description will refer to “Barkhausen sensors” but it should be understood that other sensors
capable of detecting defects of the kind described herein may also be used. One pin journal
sensor assembly 26 is installed onto fixture housing 25 at cutout 50 and the other assembly 26
(shown in exploded view) is installed at cutout 52. Referring just to the exploded pin journal
sensor assembly 26, guide rail 42 is mounted in cutout 52 using screws or other fasteners and rail
channel 44 is attached to sensor cage 36 using screws or other fasteners. Shim plate 38 is
installed into sensor cage 36 and sensor 34 is installed into sensor cage 36 adjacent shim plate 38.
Set screws 39 are threaded through openings in cage 36 and engage shim plate 38, thereby

urging shim plate 38 against sensor 34 and sensor 34 against a wall of cage 36 to secure sensor
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34 in place. Shim plate 38 prevents damage to sensor 34 by the set screws. Sensor cage 36 with
sensor 34 installed and rail channel 44 attached is installed downwardly into cutout 52 such that
guide rail 42 is received by rail channel 44. Slide assembly 40 ensures that sensor 34 moves
only along its longitudinal axis and not from side to side. Spring 46 is installed onto spring
retainer 48 and the assembly is positioned within slot 54 formed in fixture housing 25. A pair of
screws 49 are installed through spring retainer 48 into threaded openings in fixture housing 25 to
secure spring retainer 48 and spring 46 in place. A pair of wear plates 56 are also attached to
fixture housing 25 as shown in FIG. 5. As shown in FIG. 12, wear plates 56 fill the gap between
the adjacent connecting rod 22 and fixture housing 25 to prevent axial movement of the rods 22
along the axis of pin journal 12. Wear plates 56 are removable to permit use of other wear plates
of different thickness to accommodate different gap dimensions. While not shown in FIG. 5, pin

fillet sensor assembly 28 is installed onto fixture housing 25 at cutout 30 (see FIG. 4).

[00035] As best shown in FIG. 6, a lead wire 58 extends through an opening 60 in the top
of sensor cage 36. Lead wire 58 is connected to receiving equipment through wiring (not shown)
to receive and process the signals from sensor 34 to identify defects. A tab 62 projects from one
side of sensor cage 36. Spring 46 bears against tab 62 and urges tab 62 (and sensor cage 36)
downwardly such that sensor 34 remains in constant contact with the surface of pin journal 12 as
crankshaft 10 rotates. As indicated above, sensor cage 36 and sensor 34 can move slightly along
the longitudinal axis of sensor 34 as guide channel 44 slides on rail 42, but the close tolerances
between guide channel 44 and rail 42 prevent motion in all other directions. It should be
understood, of course, that guide channel 44 may be attached to fixture housing 25 and rail 42
may be attached to sensor cage 35 in alternative embodiments. Tab 62 also functions as a stop
and can engage the upper end of rail 42 to limit the downward movement of sensor cage 36 and

sensor 34.

[00036] Referring now to FIG. 7, a main fixture 70 is shown installed between a main
journal 16 and a main bearing cap 72. Main fixture 70 is installed into position by first lowering
main bearing cap 72 away from the engine block 74. Bearing cap studs 76 retain main bearing
cap 72 in position. As is further described below, main fixture 70 is compressed, placed in
position as shown in FIG. 7, and allowed to expand such that main fixture 70 is situated between

main bearing cap 72 and main journal 16 of crankshaft 10.
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[00037] As best shown in FIGs. 8, 9, 11A and 11B, main fixture 70 generally includes an
upper housing 78 and a lower housing 80. Upper housing 78 includes a curved upper surface 82,
a pair of cutouts 84, 86 for receiving Barkhausen journal sensors 88, 90 and four spring buttons
92. Lower housing 80 includes a curved lower surface 94 and an upper surface 96 which has
four spring seats 98 located to align with spring buttons 92 of upper housing 78. Four springs
100 are positioned within spring seats 98 and onto spring buttons 92. In the embodiment shown,
each of springs 100 has a large end that is received by a spring seat 98 and a small end that is
received by a spring button 92. Springs 100 nest around locating buttons 92 and similar buttons
102 formed in spring seats 98. In alternative embodiments, springs 100 may have shapes other
than conical such a cylindrical. Moreover, springs 100 may be mounted on studs that extend
from one of upper housing 78 or lower housing 80 into openings formed in the other of upper
housing 78 or lower housing 80. FIG. 11A shows main fixture 70 in a compressed state and FIG.
11B shows main fixture 70 in an expanded state. Journal sensors 88, 90 are mounted within
cutouts 84, 86 by first sandwiching sensors 88, 90 between shims 104 (or at least one shim 104)
and placing the sandwiched assemblies into cutouts 84, 86. Set screws (not shown) are then
threaded into openings 106 formed in upper housing 78 and tightened to engage shims 104 and

hold sensors 88, 90 in place.

[00038] As crankshaft 10 rotates, sensors 88, 90 are maintained in contact with main
journal 16 by springs 100 to measure main journal 16 for defects. As best shown in FIG. 10, tabs
108 of upper housing 78 engage the crankshaft cheeks to prevent side to side movement. Lead

wires 110 extend from sensors 88, 90 and are routed out of the engine through an opening.

[00039] FIGs. 13, 14, 15, 16A and 16B depict another embodiment of a main fixture
according to the present disclosure. Many components of main fixture 120 are substantially the
same as components of main fixture 70, and retain the same reference numerals. The primary
differences between main fixture 120 and main fixture 70 are that main fixture 120 includes

structure to accommodate guide studs and anti-rotation wings as described below.

[00040] Referring now to FIG. 13, main fixture 120 includes guide studs 122 (made of
steel in one embodiment) and lower housing 80 is connected to anti-rotation wings 124. As best

shown in FIG. 14, each guide stud 122 includes a lower end 126 that is threaded into a threaded
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bore 128 formed in lower housing 80, a body 129 that extends through a spring 100 and into an
opening 130 formed into upper housing 78. Each guide stud 122 further includes an upper end
132 that extends into an enlarged diameter opening 134 formed into upper housing 78. A
retaining washer 136 is attached to upper end 132 as is further described below. Each enlarged

diameter opening 134 in upper housing 78 is in communication with an access opening 138.

[00041] During assembly, guide studs 122 are screwed into threaded bores 128 of lower
housing 80. Springs 100 are placed onto guide studs 122 and upper housing 78 is placed onto
guide studs 122 such that guide studs 122 enter openings 134. When springs 100 are
substantially compressed between upper housing 78 and lower housing 80 as shown in FIG. 15,
C-clips 140 are installed onto main fixture 120 to retain it in a compressed state. C-clips 140
include an upper end 142 that fits into a slot 144 formed in upper housing 78 and a lower end
146 that fits into a slot 148 formed into lower housing 80 to hold the housings 78, 80 in the
compressed state. When the housings 78, 80 are in the compressed state, upper ends 132 of
guide studs 122 are accessible through access openings 138 of upper housing 78. Consequently,
retaining washers 136 can be installed onto upper ends 132 of guide studs 122. C-clips 140 are
left in place during installation of main fixture 120, but are removed thereafter. As best shown in
FIG. 14, retaining washers 136 may limit the travel of upper housing 78 relative to lower housing
80 by engaging a lower end of enlarged diameter openings 134. As best shown in FIGs. 16A and
16B, lower housing 80 includes a pair of cutouts 150 configured to receive and retain matching

protrusions (not shown) from anti-rotation wings 124 to hold anti-rotation wings 124 in place.

[00042] As used herein, the modifier “about” used in connection with a quantity is
inclusive of the stated value and has the meaning dictated by the context (for example, it includes
at least the degree of error associated with the measurement of the particular quantity). When
used in the context of a range, the modifier “about” should also be considered as disclosing the
range defined by the absolute values of the two endpoints. For example, the range “from about 2

to about 4” also discloses the range “from 2 to 4.”

[00043] The connecting lines shown in the various figures contained herein are intended to
represent exemplary functional relationships and/or physical couplings between the various

elements. It should be noted that many alternative or additional functional relationships or

10
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physical connections may be present in a practical system. However, the benefits, advantages,
solutions to problems, and any elements that may cause any benefit, advantage, or solution to
occur or become more pronounced are not to be construed as critical, required, or essential
features or elements. The scope is accordingly to be limited by nothing other than the appended
claims, in which reference to an element in the singular is not intended to mean “one and only
one” unless explicitly so stated, but rather “one or more.” Moreover, where a phrase similar to
“at least one of A, B, or C” is used in the claims, it is intended that the phrase be interpreted to
mean that A alone may be present in an embodiment, B alone may be present in an embodiment,
C alone may be present in an embodiment, or that any combination of the elements A, B or C
may be present in a single embodiment; for example, A and B, A and C, B and C, or A and B

and C.

(13

[00044] In the detailed description herein, references to “one embodiment,” “an

29 LC

embodiment,” “an example embodiment,” etc., indicate that the embodiment described may
include a particular feature, structure, or characteristic, but every embodiment may not
necessarily include the particular feature, structure, or characteristic. Moreover, such phrases are
not necessarily referring to the same embodiment. Further, when a particular feature, structure,
or characteristic is described in connection with an embodiment, it is submitted that it is within
the knowledge of one skilled in the art with the benefit of the present disclosure to affect such
feature, structure, or characteristic in connection with other embodiments whether or not

explicitly described. After reading the description, it will be apparent to one skilled in the

relevant art(s) how to implement the disclosure in alternative embodiments.

[00045] Furthermore, no element, component, or method step in the present disclosure is
intended to be dedicated to the public regardless of whether the element, component, or method
step 1s explicitly recited in the claims. No claim element herein is to be construed under the
provisions of 35 U.S.C. 112(f), unless the element is expressly recited using the phrase “means

29 <C

for.” As used herein, the terms “comprises,” “comprising,” or any other variation thereof, are
intended to cover a non-exclusive inclusion, such that a process, method, article, or apparatus
that comprises a list of elements does not include only those elements but may include other

elements not expressly listed or inherent to such process, method, article, or apparatus

11
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[000406] While the embodiments have been described as having exemplary designs, the
present disclosure may be further modified within the spirit and scope of this disclosure. This
application is therefore intended to cover any variations, uses, or adaptations of the disclosure
using its general principles. Further, this application is intended to cover such departures from

the present disclosure as come within known or customary practice in the art to which this

invention pertains.

12
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CLAIMS
We claim:

1. A device for identifying defects in a crankshaft while the crankshaft is installed on an
engine, comprising:

a housing configured to attach to a connecting rod,

at least one sensor assembly mounted to the housing including at least one sensor; and

a spring disposed between the housing and the at least one sensor to urge the at least one

sensor into contact with a pin journal of the crankshaft as the crankshaft rotates.

2. The device of claim 1, wherein the at least one sensor assembly includes a first pin

journal sensor assembly, a second pin journal sensor assembly and a pin fillet sensor assembly.

3. The device of claim 2, wherein the first pin journal sensor assembly includes a first
sensor cage, a first Barkhausen noise sensor disposed at least partially within the first sensor cage,
a first slide assembly attached between a first cutout in the housing and the first sensor cage, and
a first spring positioned to urge the first Barkhausen noise sensor into contact with the pin

journal as the crankshaft rotates.

4. The device of claim 3, wherein the first slide assembly includes a first guide rail attached
to the first cutout and a first rail channel attached to the first sensor cage, the first guide rail being

configured to move along a longitudinal axis of the first rail channel.

5. The device of claim 3, further including a first spring retainer attached to the housing and
positioned to compress the first spring between the first spring retainer and a tab extending from
the first sensor cage to thereby urge the first sensor cage and the first Barkhausen noise sensor

toward the pin journal.
6. The device of claim 3, wherein the second pin journal sensor assembly includes a second

sensor cage, a second Barkhausen noise sensor disposed at least partially within the second

sensor cage, a second slide assembly attached between a second cutout in the housing and the
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second sensor cage, and a second spring positioned to urge the second Barkhausen noise sensor

into contact with the pin journal as the crankshaft rotates.

7. The device of claim 6, wherein the second slide assembly includes a second guide rail
attached to the second cutout and a second rail channel attached to the second sensor cage, the

second guide rail being configured to move along a longitudinal axis of the second rail channel.

8. The device of claim 6, further including a second spring retainer attached to the housing
and positioned to compress the second spring between the second spring retainer and a tab
extending from the second sensor cage to thereby urge the second sensor cage and the second

Barkhausen noise sensor toward the pin journal.

0. The device of claim 6, wherein the pin fillet sensor assembly includes a third Barkhausen

noise sensor positioned to contact a pin fillet of the crankshaft as the crankshaft rotates.

10. A device for identifying defects in a main journal of a crankshaft while the crankshaft is
installed on an engine, comprising:
a fixture configured to mount between a main bearing cap and the main journal, the

fixture comprising

an upper housing having at least one sensor mounted thereto and positioned to
engage the main journal;

a lower housing having a lower surface to engage the main bearing cap; and

at least one spring disposed between the upper housing and the lower housing to
urge the upper housing toward the main journal, thereby maintaining the at least one sensor in

contact with the main journal as the crankshaft rotates.

11. The device of claim 10, wherein the upper housing includes a curved upper surface

having a pair of cutouts configured to receive a corresponding pair of sensors.
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12. The device of claim 10, wherein the at least one spring includes four springs, each of the
four springs having one end disposed in a spring seat formed in the lower housing and another

end disposed on a spring button formed in the upper housing.

13. The device of claim 12, wherein each of the four springs is conical.

14.  The device of claim 10, wherein the fixture further includes at least one guide stud having
a lower end connected to a bore formed in the lower housing and a body that extends through the

at least one spring into an opening formed in the upper housing.

15. The device of claim 14, wherein the at least one guide stud includes an upper end that

extends into the opening and receives a retaining washer.

16.  The device of claim 15, wherein the opening includes an access opening for installing the

retaining washer onto the upper end of the at least one guide stud.

17. The device of claim 10, wherein the fixture further includes a C-clip having an upper end
and a lower end, the upper housing having a slot configured to receive the upper end of the C-
clip and the lower housing having a slot configured to receive the lower end of the C-clip such
that when the C-clip is installed, the upper housing and the lower housing are held by the C-clip
in a compressed state to permit installation of the fixture between the main bearing cap and the

main journal.

18.  The device of claim 10, wherein the fixture further comprises a pair of anti-rotation

wings coupled to the lower housing.

19. The device of claim 10, wherein the at least one sensor is a Barkhausen noise sensor.

20. A system for identifying defects in a crankshaft mounted in an engine, comprising:

a first fixture having a first housing configured to couple to a connecting rod, and a first
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sensor assembly including a first pin journal sensor and a first spring situated to urge the first pin
journal sensor into contact with a pin journal of the crankshaft as the crankshaft rotates; and

a second fixture having a second housing with a second sensor assembly including a
second main journal sensor mounted thereto, and at least one second spring situated to urge the
second main journal sensor into contact with a main journal of the crankshaft as the crankshaft

rotates.

21. The system of claim 20, wherein the first sensor assembly includes a first sensor cage and
a first slide assembly attached between a first cutout in the first housing and the first sensor cage,

the first pin journal sensor being at least partially within the first sensor cage.

22.  The system of claim 21, wherein the first fixture further incudes a second sensor
assembly including a second pin journal sensor and a second spring situated to urge the second

pin journal sensor into contact with the pin journal as the crankshaft rotates.

23. The system of claim 20, wherein the first pin journal sensor is a Barkhausen noise sensor

and the second main journal sensor is a Barkhausen noise sensor.

24, A method for detecting defects in a crankshaft while the crankshaft is installed in an
engine, comprising:

replacing an end rod cap of a connecting rod with a pin fixture sized to approximately
match a diameter of a pin journal of the crankshaft, the pin fixture including at least one sensor
biased into contact with the pin journal; and

rotating the crankshaft.

25. The method of claim 24, wherein the at least one sensor is a Barkhausen noise sensor.
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