Welker Bearing Company

1401 Piedmont

Troy, MI  48083

Product Reliability and Maintainability Requirements
Welker Bearing Company has four major product families.  The Shot Pin / Lockout Pin, the Powered Slide, and the Lifter are mature products with some history.  The pin clamp is a relatively new product.  Field Reliability and Maintainability data is not as complete for this as for the other products.
This Document is provided in electronic format.  Additional electronic documents may be contained herein.  When printing, the additional documents may need to be printed separately.
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Step-by-step sequence of operations

Welker products are motion simple devices.  That is, while their design may be complex and have unapparent subtleties, their motion can be typified by the words “Extend” and “Retract.”

Timing of the sequence of operations can vary by the total stroke, payload, orientation, controls, and requirements of the process.  Typical sequence of operations has been supplied on the following pages.  The sequence charts do not imply any specific time values, but rather, purely the sequence.  Guidelines for timing have been supplied.

In any fluid power system, appropriate system sizing is vital to achieving the required timing and responsiveness.  Control system component sizing is beyond the scope of Welker’s responsibility.  Sufficient information is supplied in the product template and catalogs for the controls engineer to calculate control sizing requirements.
Pneumatic Lifter

Table 1 - Lifter Sequence of Operations

	Sequence of Operations

	Time Increment (TBD)
	0
	1
	2
	3
	4
	5

	Command Cylinder Raise
	 
	 
	 
	 
	 
	 

	Cylinder Raising
	 
	 
	 
	 
	 
	 

	Cylinder Raised
	 
	 
	 
	 
	 
	 

	Command Cylinder Lower
	 
	 
	 
	 
	 
	 

	Cylinder Lowering
	 
	 
	 
	 
	 
	 

	Cylinder Lowered
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	

	Note:  Time increment is based on cylinder size, valve size, and load being moved, and does not imply any specific increment of time.  This product has either a 4”, 6”, or 8” bore or a stroke between 50 and 1000mm.  Actual bore and stroke is determined by product part number (See product catalog or template.).  Pneumatic controls must be sized accordingly for a single cylinder operating at the desired rate of travel with a defined air pressure and payload.  Do not assume travel speed greater than 8"/sec.


Powered Slide
Table 2 - Powered Slide Sequence of Operations

	Sequence of Operations

	Time Increment (TBD)
	0
	1
	2
	3
	4
	5

	Command Cylinder Extend
	 
	 
	 
	 
	 
	 

	Cylinder Extending
	 
	 
	 
	 
	 
	 

	Cylinder Extended
	 
	 
	 
	 
	 
	 

	Command Cylinder Retract
	 
	 
	 
	 
	 
	 

	Cylinder Retracting
	 
	 
	 
	 
	 
	 

	Cylinder Retracted
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	

	Note:  Time increment is based on cylinder size, valve size, and load being moved, and does not imply any specific increment of time.  This product has either a 4”, 6”, or 8” bore or a stroke between 50 and 500mm.  Actual bore and stroke is determined by product part number (See product catalog or template.).  Pneumatic controls must be sized accordingly for a single cylinder operating at the desired rate of travel with a defined air pressure and payload.  Do not assume travel speed greater than 8"/sec.


Shot Pin / Lockout Pin
Table 3 - Shot Pin Sequence of Operations

	Sequence of Operations

	Time Increment (TBD)
	0
	1
	2
	3
	4
	5

	Command Cylinder Extend
	 
	 
	 
	 
	 
	 

	Cylinder Extending
	 
	 
	 
	 
	 
	 

	Cylinder Extended
	 
	 
	 
	 
	 
	 

	Command Cylinder Retract
	 
	 
	 
	 
	 
	 

	Cylinder Retracting
	 
	 
	 
	 
	 
	 

	Cylinder Retracted
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	

	Note:  Time increment is based on cylinder size, valve size, and load being moved, and does not imply any specific increment of time.  This product has either a 1.5”, 2.5”, or 4” bore or a stroke between 25 and 100mm.  Actual bore and stroke is determined by product part number (See product catalog or template.).  Pneumatic controls must be sized accordingly for a single cylinder operating at the desired rate of travel with a defined air pressure and payload.  Do not assume travel speed greater than 4"/sec.


Pin Clamp

Table 4 - Pin Clamp Sequence of Operations

	Sequence of Operations
	
	

	Time Increment (TBD)
	0
	1
	2
	3
	4
	5
	6
	7

	Unload/Load Part onto Pin Clamp
	 
	 
	 
	 
	 
	 
	 
	 

	Command Cylinder Clamp/Retract
	 
	 
	 
	 
	 
	 
	 
	 

	Cylinder Clamping
	 
	 
	 
	 
	 
	 
	 
	 

	Cylinder Clamped
	 
	 
	 
	 
	 
	 
	 
	 

	Perform part operations
	 
	 
	 
	 
	 
	 
	 
	 

	Command Cylinder Release/Extend
	 
	 
	 
	 
	 
	 
	 
	 

	Cylinder  Releasing
	 
	 
	 
	 
	 
	 
	 
	 

	Cylinder Released
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	

	Note:  Time increment is based on cylinder size, valve size, and load being moved, and does not imply any specific increment of time.  This product has either a 2”, 2.5”, or 3” bore or a stroke of 3/4".  Actual bore is determined by product part number (See product catalog or template.).  Pneumatic controls must be sized accordingly for a single cylinder operating at the desired rate of travel with a defined air pressure.  Do not assume travel speed greater than 4"/sec.


Technical drawings or prints 

Included here are complete catalogs for the product lines.  Other products, as variations on these products may be part of the installation.  Drawings for these products are supplied on an as needed / by request basis.
	



Figure 1 - Lifter Catalog
	



Figure 2 - Shot Pin Catalog

	


Figure 3 - Powered Slide Catalog

	


Figure 4 – Lockout Pin Catalog


	


Figure 5 - Pin Clamp

	


Warranty

Welker Bearing warrants to its customers purchasing products manufactured by Welker that such products are free from defects in workmanship and materials.  Welker warrants it will repair defects in its manufactured product determined by Welker to have occurred as a result of defective workmanship and /or materials. This warranty automatically expires at the earlier of three years from the date of Welker Bearing’s shipment of the products to its customer, or one million cycles. The aforementioned warranty shall not apply if Welker determines the product(s) were misapplied, abused, or modified by the customer. With the exception of the three year or one million cycle warranty on defective workmanship and materials, Welker Bearing makes no express warranty, no warranty of merchantability, no warranty of fitness for a particular purpose and no warranty which extends beyond this writing on Welker manufactured products or any other products sold by Welker Bearing.

Under no circumstances shall Welker Bearing be liable to anyone for incidental, consequential, exemplary, special or punitive damages whether direct or indirect, including, but not limited to down time, arising out of or related to any products sold or manufactured by Welker Bearing.

Any product thought to be defective in workmanship or materials must be returned to Welker freight pre-paid for evaluation.  Welker shall not be liable for labor cost incurred in the removal of a part, defective part or the installation of any replacement part.

Operations & Maintenance manuals
Click on the image below to open the related document

	



Figure 6 - Lifter Maintenance Manual
	



Figure 7 - Lifter Exploded View

	



Figure 8 - Powered Slide Maintenance Manual
	



Figure 9 - Shot Pin Maintenance Manual

	


Figure 10 - Pin Clamp Maintenance Manual

	


Summary of recommended preventive maintenance

Welker products have been designed to operate in environments where regular scheduled preventive maintenance is not always present.  It is recommended, however, that debris build up that might cause part misplacement or interfere with full stroke operation be removed.
Table 5 - Preventive Maintenance Schedule

	Product
	Maintenance Activity
	Frequency

	Pneumatic Lifter
	Inspect shafts and bearings for signs of unusual wear or debris buildup.  Clean if necessary.
	6 months

	Powered Slide
	Inspect shafts and bearings for signs of unusual wear or debris buildup.  Clean if necessary.
	6 months

	Shot Pin
	Inspect ram for unusual wear or debris buildup.  Clean if necessary
	6 months

	
	Inspect ram wiper for wear.  Replace if necessary
	6 months

	Pin Clamp
	Inspect pin and backup for unusual wear or debris build up.  Clean and/or replace backup if necessary.
	6 months


Spare parts list
Table 6 - Lifter Spare Parts List

	
	
	
	Lifter Spare Parts List
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	CLA-1.5
	
	
	CLA-2.0
	CLM40
	
	CLM50

	
	
	
	
	
	
	
	
	
	
	

	Description
	
	Qty

Used
	Part No.
	
	Qty

Used
	Part No.
	Part No.
	
	Qty.

Used
	Part No.

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Shock Absorber
	4
	MC3225-3-2157
	4
	SC650M-9 
	4
	SC300M-9
	4
	MC-4525-M4-2157

	Guide Shaft
	4
	See Cylinder Note
	4
	See Cylinder Sheet 
	4
	CLM40E07-{stroke}
	4
	CLM50E07A-{stroke}

	Taper Plug
	4
	CLM40E09
	
	4
	PWS50E17 
	4
	CLM40E09
	4
	PWS50E17

	Shaft Retaining Ring
	8
	WSM-150
	
	8
	WSM-200 
	8
	ES-40
	8
	ES-50

	Coupler
	1
	See Cylinder Sheet
	1
	See Cylinder Sheet 
	1
	See Cylinder Sheet
	1
	See Cylinder Sheet

	Coupler Retaining Ring
	1
	WHM-300
	
	1
	WHM-300 
	2
	EH-85
	2
	EH-85

	Coupler Washer
	1
	CLA15E10-B
	
	1
	CLA15E10-B 
	2
	CLM40D10-B
	0
	Not Used

	Cylinder
	1
	See Cylinder Sheet
	1
	See Cylinder Sheet 
	1
	See Cylinder Sheet
	1
	See Cylinder Sheet

	Bearing
	4
	WFL-2438-24DS
	4
	WFL-3248-DS 
	4
	WFM-40-DS
	4
	WFM-50-DS

	Bearing Spacer
	4
	CLA15E05-E
	
	4
	CLA20E05-A 
	4
	CLM40D05-A
	4
	CLM50E05-A

	Bearing Retaining Ring
	8
	WSM-237
	
	8
	WSM-300 
	8
	ES-62
	8
	ES-75

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	Lifter Cylinder Part Numbers & Specifications
	

	
	
	
	
	
	
	
	
	
	
	

	Lifter
	Cylinder
	Bore
	Ports
	Brake
	Cylinder
	
	Coupler
	
	Guide Shaft

	Series
	
	
	
	Ports
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	CLA-1.5
	-NL
	4"
	3/4 NPT
	N/A
	
	WC_-2060-STROKE
	
	CLA15E05-C
	CLA15E07-A-STROKE

	
	-LOCK
	4"
	1/2 NPT
	1/4 NPT
	CDLA-BN-100-STROKE-E-X1US
	CLA15E05-B
	CLA15E07-B-STROKE

	
	
	
	
	
	
	
	
	
	
	

	CLA-2.0
	-NL
	6"
	3/4 NPT
	N/A
	
	GMA-MX1-6.0X STROKE-2-SSM
	CLA20E05-C
	CLA20E07-A-STROKE

	
	-LOCK
	6"
	3/4 NPT
	1/4 NPT
	WCA-2079-STROKE
	
	CLA20E05-B
	CLA20E07-B-STROKE

	
	
	
	
	
	
	
	
	
	
	

	CLM40
	-WEL1
	4"
	1/2 NPT
	N/A
	
	WC_-2008-STROKE
	
	CLM40D05-J
	

	
	-WEL2
	4"
	#10 SAE
	N/A
	
	WC_-2009-STROKE
	
	CLM40D05-J
	

	
	-WEL3
	4"
	1/2 G
	N/A
	
	WC_-2010-STROKE
	
	CLM40D05-J
	

	
	-WEL4
	4"
	1/2 NPT
	1/4 NPT
	WCA-2005-STROKE
	
	CLM40D05-E
	

	
	-WEL5
	4"
	#10 SAE
	#4 SAE
	WCA-2006-STROKE
	
	CLM40D05-E
	

	
	-WEL6
	4"
	1/2 G
	1/4 G
	WCA-2007-STROKE
	
	CLM40D05-E
	

	
	-WEL7
	4"
	1/2 NPT
	N/A
	
	WCA-2073-TOTAL STR-SUB STR
	
	
	CLM40E07-STROKE

	
	-WEL8
	4"
	#10 SAE
	N/A
	
	WCA-2074-TOTAL STR-SUB STR
	
	
	

	
	-WEL9
	4"
	1/2 G
	N/A
	
	WCA-2075-TOTAL STR-SUB STR
	
	
	

	
	-WEL10
	4"
	1/2 NPT
	1/4 NPT
	WCA-2076-TOTAL STR-SUB STR
	
	
	

	
	-WEL11
	4"
	#10 SAE
	#4 SAE
	WCA-2077-TOTAL STR-SUB STR
	
	
	

	
	-WEL12
	4"
	1/2 G
	1/4 G
	WCA-2078-TOTAL STR-SUB STR
	
	
	

	
	-NL
	4"
	1/2 NPT
	N/A
	
	WC_-2008-STROKE
	
	CLM40D05-J
	

	
	-LOCK
	4"
	1/2 NPT
	1/4 NPT
	WCA-2005-STROKE
	
	CLM40D05-E
	

	
	
	
	
	
	
	
	
	
	
	

	CLM50
	-WEL1
	6"
	3/4 NPT
	N/A
	
	WC_-2033-STROKE
	
	CLM50E05-B
	

	
	-WEL2
	6"
	#12 SAE
	N/A
	
	WC_-2034-STROKE
	
	CLM50E05-B
	

	
	-WEL3
	6"
	3/4 G
	N/A
	
	WC_-2035-STROKE
	
	CLM50E05-B
	

	
	-WEL4
	6"
	3/4 NPT
	1/4 NPT
	WCA-2030-STROKE
	
	CLM50E05-C
	

	
	-WEL5
	6"
	#12 SAE
	#4 SAE
	WCA-2031-STROKE
	
	CLM50E05-C
	CLM50E07A-STROKE

	
	-WEL6
	6"
	3/4 G
	1/4 G
	WCA-2032-STROKE
	
	CLM50E05-C
	

	
	-WEL7
	8"
	3/4 NPT
	N/A
	
	WCA-2014-STROKE
	
	CLM50E05-B
	

	
	-WEL8
	8"
	#12 SAE
	N/A
	
	WCA-2015-STROKE
	
	CLM50E05-B
	

	
	-WEL9
	8"
	3/4 G
	N/A
	
	WCA-2016-STROKE
	
	CLM50E05-B
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


Powered Slide Spare Parts List 

Table 7 - Powered Slide Spare Parts

	PWS50 Recommended Spare Parts 

	QTY Used Per Slide
	Part Number:
	Description
	Manufacturer

	4
	PWS50E14-Assy
	Bearing Assembly
	Welker

	1
	See Cylinder Options
	Pneumatic Cylinder
	Welker

	2
	SC650M-9
	Shock Absorber
	Ace

	4
	OR-568-034BN70
	O-Ring
	Martin Fluid Power

	PWS75 Recommended Spare Parts

	QTY Used Per Slide
	Part Number:
	Description
	Manufacturer

	4
	PWS75E14-Assy
	Bearing Assembly
	Welker

	1
	See Cylinder Options
	Pneumatic Cylinder
	Welker

	4
	SC650M-9
	Shock Absorber
	Ace

	2
	OR-339BN70
	O-Ring
	Martin Fluid Power

	HDS75 Recommended Spare Parts

	QTY Used Per Slide
	Part Number:
	Description
	Manufacturer

	4
	HDS75E14-Assy
	Bearing Assembly
	Welker

	1
	See Cylinder Options
	Pneumatic Cylinder
	Welker

	4
	MC4525-M4-2157
	Shock Absorber
	Ace

	2
	OR-339BN70
	O-Ring
	Martin Fluid Power


	Slide
	
	
	
	PWS-50 Cylinder Model No.
	
	PWS-75 Cylinder Model No.
	
	HDS-75 Cylinder Model No.
	

	Cylinder
	Ports
	Cyl Type
	Brake
	Cylinder Model Number
	TS
	SS
	Cylinder Model Number
	TS
	SS
	Cylinder Model Number
	TS
	SS

	WEL1
	NPT
	Standard
	Non-Locking
	WC-2018-Stroke
	25*mm
	N/A
	WC-2022-Stroke
	25*mm
	N/A
	WC-2026-Stroke
	25*mm
	N/A

	WEL2
	SAE
	Standard
	Non-Locking
	WC-2019-Stroke
	25*mm
	N/A
	WC-2023-Stroke
	25*mm
	N/A
	WC-2027-Stroke
	25*mm
	N/A

	WEL3
	G
	Standard
	Non-Locking
	WC-2036-Stroke
	25*mm
	N/A
	WC-2038-Stroke
	25*mm
	N/A
	WC-2040-Stroke
	25*mm
	N/A

	WEL4
	NPT
	Standard
	Locking
	WC-2020-Stroke
	25*mm
	N/A
	WCA-2024-Stroke
	25*mm
	N/A
	Not Available
	N/A
	N/A

	WEL5
	SAE
	Standard
	Locking
	WC-2021-Stroke
	25*mm
	N/A
	WCA-2025-Stroke
	25*mm
	N/A
	Not Available
	N/A
	N/A

	WEL6
	G
	Standard
	Locking
	WC-2037-Stroke
	25*mm
	N/A
	WCA-2039-Stroke
	25*mm
	N/A
	Not Available
	N/A
	N/A

	WEL7
	NPT
	Duplex
	Non-Locking
	WC-2042-Total Stroke-Sub Stroke
	13.5*mm
	7.5*mm
	WC-2048-Total Stroke-Sub Stroke
	25*mm
	17.5*mm
	WC-2054-Stroke
	25*mm
	7.5*mm

	WEL8
	SAE
	Duplex
	Non-Locking
	WC-2043-Total Stroke-Sub Stroke
	13.5*mm
	7.5*mm
	WC-2049-Total Stroke-Sub Stroke
	25*mm
	17.5*mm
	WC-2055-Stroke
	25*mm
	7.5*mm

	WEL9
	G
	Duplex
	Non-Locking
	WC-2044-Total Stroke-Sub Stroke
	13.5*mm
	7.5*mm
	WC-2050-Total Stroke-Sub Stroke
	25*mm
	17.5*mm
	WC-2056-Stroke
	25*mm
	7.5*mm

	WEL10
	NPT
	Duplex
	Locking
	WC-2045-Total Stroke-Sub Stroke
	13.5*mm
	7.5*mm
	WCA-2051-Total Stroke-Sub Stroke
	25*mm
	17.5*mm
	Not Available
	N/A
	N/A

	WEL11
	SAE
	Duplex
	Locking
	WC-2046-Total Stroke-Sub Stroke
	13.5*mm
	7.5*mm
	WCA-2052-Total Stroke-Sub Stroke
	25*mm
	17.5*mm
	Not Available
	N/A
	N/A

	WEL12
	G
	Duplex
	Locking
	WC-2047-Total Stroke-Sub Stroke
	13.5*mm
	7.5*mm
	WCA-2053-Total Stroke-Sub Stroke
	25*mm
	17.5*mm
	Not Available
	N/A
	N/A

	
	
	
	
	
	
	
	
	
	
	
	
	

	Stroke Notes
	
	
	
	
	
	
	
	
	
	
	

	For Duplex Cylinder Type WC-####-{Total Stroke + TS}-{Sub Stroke +SS}.
	
	
	
	
	
	
	
	

	Note That The First Stroke In The Slide Part # Is The Sub Stroke While The Total Stroke Is The Sum Of The Two Strokes In The Slide Part #.
	
	
	
	
	

	Example:
	Slide Model Number HDS75-25-125-WEL7; Order Cylinder As WC-2054-175-32.5
	
	
	
	
	
	
	


Shot Pin Spare Parts List
Welker recommends annual changing of urethane wiper. Wipers are maintenance items and are not covered under standard product warranty.  No other spare parts are recommended.  If unit fails to perform its function properly it should be replaced entirely.
Table 8 - Shot Pin Spare Parts List

	Model Number
	Wiper
	Cylinder (Pneumatic)
	Cylinder (Hydraulic)

	WPA-24
	Wiper-24
	WC-001-Stroke
	WC-004-Stroke

	WPA-40
	Wiper-40
	WC-002-Stroke
	WC-003-Stroke

	WPA-60
	Wiper-60
	WCP-1002-Stroke
	WCP-1005-Stroke


Installation & set-up requirements

Lifter
Installation
The lifter has multiple mounting configurations.  The construction is a four post, four plate lifter.  There are two stationary and two moving plates.  The lifter can be mounted by the face of one stationary plate or by the edge or face of the outer stationary plate and the edge of the second stationary plate.
Tooling can be mounted to the face of one moving plate or by the edge or face of the outer moving plate and the edge of the second moving plate.  Mounting and tooling surfaces attached to the lifter should be machined flat to 0.003”.

For cantilevered or bulky loads, or applications that require exceptional rigidity, the lifter and tooling should be mounted by all four plates.  
The cylinder should be plumbed using appropriate controls and conductor sizing for the bore and stroke of the cylinder.  Various models of the lifter may have 4”, 6”, or 8” bore.  See the catalog for the bore specific to your model number.

Setup
The CLM lifter provides shimming ability in the stroke direction.  Two lockout blocks also limit the stroke of the lifter.  By adding shims under the lockout/stop blocks, the stroke can be limited in either the extended or retracted position.  There are two lockout/stop blocks for each direction of stroke.  Both must be shimmed equally.
Powered Slide

Installation

The powered slide has a single symmetrically reversible base.  For reasons of symmetry, four dowel holes are provided in the base.  Use any two of these holes for mounting.  It can be operated equally in either an “extended to work” or “retract to work” installation.  The slide should be mounted to a machined surface, flat to 0.002”.  Tooling mounted to the slide should also be machined flat to the same tolerances.
The cylinder should be plumbed using appropriate controls and conductor sizing for the bore and stroke of the cylinder.  Various models of the lifter may have 4”, 6”, or 8” bore.  See the catalog for the bore specific to your model number.
Setup

The slide has stops that can be shimmed at each end of the stroke.  If the optional manual lockout is used, the lockouts should be shimmed equally to the stop.  If a duplex cylinder is used. The tooling should be setup and shimmed to the work point at the mid position.  The two extreme positions can then be shimmed at the stops.
Shot Pin

Installation
The shot pin has a machined base with both tapped and through holes for mounting (i.e. it can be mounted bolted down from the top or up from the bottom.)  Two dowels are provided for rigid mounting.  It must be mounted to a surface machined flat to 0.001”.  

The cylinder should be plumbed using appropriate controls and conductor sizing for the bore and stroke of the cylinder.  Various models of the lifter may have 1.5”, 2.5”, or 4” bore.  See the catalog for the bore specific to your model number.

Setup

All shot pins may be shimmed at the base for one direction of shimming.  Other shimming axes must be done at risers or mounting angles.  WPA and WPL series shot pins may be fixed mounted with shimming done at the ram.  This makes setup quicker and more accurate.  The WPA is mountable from in a top down or bottom up faster installation.
Pin Clamp
Installation

The Pin Clamp has tapped holes and dowel holes in the body for rigid mounting.    The actuator is fully insulated from the pin clamp so no consideration must be given to grounding paths.  The pin is not insulated from the body.  If using Welker’s 3-way adjustable mount, the pin is fully insulated from the mounting base.  If the 3-way mount is not used, bolt and dowel to flat surface.  Shim to required location.  Side load on the pin should not exceed 75 lbf for the PCM and 20 lbf for the PCS.
Setup

All shimming must be done at the mounting surface and brackets.  The pin has 4mm of clamping range.  This can accommodate clamping materials or multiple parts with a variation of up to 4mm.  The backup collar can be removed and machined to increase the clamping thickness or to profile the backup surface.  See the part drawings for maximum machining dimensions of the backup.
The Pin Clamp is available with several switch options.  Check your part number to the catalog to verify your specific switch option.  Three categories of switching/sensing are available.  World Switch, Cylinder Magnetic switches, and LRT (Linear Resistive Transducer) are all available and may be used individually or in combination.
The World Switch senses pin “extended / unclamped” and “retracted / clamped.”  The clamped position is adjustable.  With a part in place, loosen two screws on the switch housing and adjust the slider plate until the switch senses the clamped position.

The Magnetic Cylinder switches can have up to three switches, used to sense extended/unclamped, retracted/clamped (part present), and retracted/clamped (no part present).  Part present sensing can also be accomplished with the World Switch and one magnetic cylinder switch.

The LRT option allows continuous sensing of position and is used with user supplied controls to resolve position variation.  An 8 bit A-D converter or I/O card can resolve positional variations as small as 0.002” (0.05mm).  The LRT can be use independently or with additional switches.
List of facilities where product is installed.
The facilities list is intended to be a representative list of product use and locations.  It is not to be considered as a complete and exhaustive list.  Facilities may represent multiple installations.  The dates listed below indicate the date that the product was first introduced to the market.  Initial installation dates for each facility cannot be determined from Welker historical databases.
Table 9  Product Market Introduction

	Product
	Introduction to Market

	Powered Slide
	November 1999

	Lifter
	January 1995

	Shot Pin
	December 1993

	Pin Clamp
	November 2002


Table 10 - List of Facilities

	Corporation
	Plant
	Powered Slide
	Lifter
	Shot Pin
	Pin Clamp

	Daimler – Chrysler:
	Belvedere
	
	
	X
	

	
	Brampton
	
	X
	X
	

	
	St. Louis
	
	
	X
	

	
	Sterling Assembly
	
	
	X
	

	
	Sterling Stamping
	X
	X
	X
	

	
	Toledo Jeep
	
	X
	X
	

	
	Twinsburg Stamping
	
	X
	X
	

	
	Warren Stamping
	
	X
	X
	

	
	Windsor
	
	
	X
	

	Ford:
	Auto Alliance Flat Rock
	
	X
	X
	

	
	Avon Lake
	
	
	X
	

	
	Buffalo
	X
	
	X
	

	
	Chicago
	X
	X
	X
	

	
	Dearborn Assembly
	
	X
	X
	

	
	Dearborn Stamping
	
	X
	X
	

	
	England, Jaguar
	
	
	X
	

	
	England Land Rover
	
	
	X
	

	
	Kansas City
	
	X
	X
	

	
	Norfolk, VA
	
	
	X
	

	
	Oakville, Ontario
	
	
	X
	04/2003

	
	Walton Hills, OH
	
	
	X
	

	
	Wayne
	
	
	X
	

	
	Wixom
	X
	
	X
	

	
	Woodhaven 
	X
	
	X
	

	General Motors:
	Arlington, TX
	X
	
	X
	

	
	Baltimore, MD
	
	
	X
	

	
	Bowling Green, KY
	
	
	X
	

	
	Brownsville, TX
	
	X
	X
	

	
	Doraville Assembly
	X
	X
	X
	

	
	Flint Assembly
	X
	
	X
	

	
	Flint Metal Fabrication
	
	
	X
	

	
	Fort Wayne
	
	
	X
	

	
	GM Brazil
	
	
	X
	

	
	GM India
	
	
	X
	

	
	GM Mexico
	
	
	X
	

	
	GM Shanghai
	X
	
	X
	

	
	Greenville, Corvette
	X
	X
	X
	

	
	Janesville
	X
	
	X
	

	
	Lake Orion Assembly
	X
	X
	X
	

	
	Lansing
	X
	X
	X
	

	
	Lordstown Assembly
	X
	X
	X
	

	
	Lordstown Fabrication
	X
	X
	X
	

	
	Marion Hummer-AM General
	
	X
	X
	

	
	Moraine
	X
	
	X
	

	
	Oklahoma City
	X
	X
	X
	

	
	Oshawa Car/Truck
	X
	
	X
	

	
	Parma
	
	
	X
	

	
	Pontiac 14
	
	X
	X
	

	
	Pontiac East
	
	X
	X
	

	
	Saturn, Spring Hill
	
	X
	X
	

	
	Shreveport, LA
	X
	X
	X
	

	
	Wenzville
	X
	
	X
	

	Other:
	American Axel: Detroit
	
	
	X
	

	
	ASC
	
	
	X
	

	
	Budd: Detroit
	
	
	X
	

	
	Budd: Louisville
	
	
	X
	

	
	Budd: Philadelphia
	
	
	X
	

	
	Dana: Detroit
	X
	
	X
	

	
	Dana: Texas
	X
	
	X
	

	
	Freightliner Truck
	X
	X
	X
	04/2003

	
	GE Appliance
	
	
	X
	

	
	Hayes Lemmerz
	
	
	X
	

	
	L&W Manufacturing
	
	
	X
	

	
	Lear Corp
	
	
	X
	

	
	Magna Div’s
	X
	X
	X
	

	
	Maytag
	
	
	X
	

	
	New York Transit
	
	
	X
	

	
	Oxford Auto
	
	X
	X
	

	
	Shape Corp.
	X
	
	X
	

	
	Tower: Clinton Twp
	
	X
	X
	

	
	Tower: Evansville
	X
	
	X
	

	
	Tower: Metulsa
	X
	X
	X
	

	
	Tower: Milwaukee
	X
	X
	X
	

	
	Whirlpool
	
	
	X
	


Top failure modes from user facilities
The Welker Family of Products are single motion devices.  As such, their failure modes are limited.  In most cases they either function as designed (extend/retract or raise/lower) or they do not.  Causes for these failures are more diverse.  This list shows only failure modes and causes that have occurred in user facilities, not those that are theoretically possible.
Table 11 - Top Failure Modes

	Product Family
	Failure
	Cause
	RPN
	Correction
	Rev-ised RPN

	Lifter
	Does not lift
	Insufficient Air Pressure or undersized controls
	5
	None
	

	
	
	Cylinder cushions set too restrictive
	5
	Cushions checked at Welker before shipment.
	

	Powered Slide
	Does not Extend or Retract
	Insufficient Air Pressure or undersized controls
	5
	None
	

	
	
	Cylinder cushions set too restrictive
	5


	Cushions checked at Welker before shipment.
	

	
	
	Cylinder Failure
	10
	Issued CAR to Cylinder manufacturer
	

	
	
	Shroud/Dust Cover failure
	20
	Dust covers eliminated from design.  All shafts chrome plated.  Bearings double sealed.
	10

	Shot Pin
	Does not Extend or Retract
	Insufficient Air Pressure or undersized controls
	5
	None
	

	
	
	Cylinder cushions set too restrictive
	5
	Cushions checked at Welker before shipment.
	

	
	
	Coupler failure
	10
	Materials and manufacturing processes adjusted – Proprietary.
	5

	Pin Clamp
	Does Not Clamp or Unclamp
	No failures to Date
	
	
	


Log of design changes 

Lifter

Table 12 - Lifter Design Changes

	CLA-1.5
	2/25/2000
	Threaded taper plug changed to smooth taper plug
	Reliability and Serviceability.  Smooth plug has much higher shaft holding force.

	CLA-2.0
	2/25/2000
	Threaded taper plug changed to smooth taper plug
	Reliability and Serviceability.  Smooth plug has much higher shaft holding force.

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 


Powered Slide

Table 13 - Powered Slide Design Changes

	Product Design Changes

	Part Number
	Date
	Description of Change
	Reason for Change

	PWS50
	8/28/2002
	Shaft covers removed from standard configuration.  Double seals added to bearings.
	Increase reliability.  Shaft covers could be easily damaged.  Adding double seals to chrome plated shafts is capable of removing weld contamination from shafting.  Warranty unchanged.

	PWS75
	8/28/2002
	Shaft covers removed from standard configuration.  Double seals added to bearings.
	Increase reliability.  Shaft covers could be easily damaged.  Adding double seals to chrome plated shafts is capable of removing weld contamination from shafting.  Warranty unchanged.

	HDS75
	8/28/2002
	Shaft covers removed from standard configuration.  Double seals added to bearings.
	Increase reliability.  Shaft covers could be easily damaged.  Adding double seals to chrome plated shafts is capable of removing weld contamination from shafting.  Warranty unchanged.

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 


Shot Pin

Table 14 - Shot Pin Design Changes

	Product Design Changes

	Part Number
	Date
	Description of Change
	Reason for Change

	WSPP24/WSPP40
	12/1/93
	Introduced to market
	 

	WSPM/WPE 24/40
	1/3/96
	Introduced to market
	 Automotive standard for ram dowel/bolt holes changed.  WSPP Obsolete

	WPA24/40/60
	2/17/97
	Introduced to market
	Simplify ordering and mounting options

	WPA24
	7/10/2002
	Access holes drilled into shroud
	Increase serviceability.  Makes shot pin removable from installation without removing tooling from ram.

	WPA40
	9/1/2002
	End Hole in ram removed
	Unused feature, removed to reduce manufacturing cost and sales price

	WPA60
	9/1/2002
	End Hole in ram removed
	Unused feature, removed to reduce manufacturing cost and sales price

	WPL40/WPC40
	 10/23/02
	Introduced to market
	Cost savings solutions

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 


Pin Clamp

Table 15 - Pin Clamp Design Changes

	Product Design Changes

	Part Number
	Date
	Description of Change
	Reason for Change

	PCM
	11/1/2002
	Added to Product Line
	 

	PCS
	2/1/2003
	Added to Product Line
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 


Corrective Action Requests from customers
The table below lists the total number of customer issued corrective action requests per product family.  Due to confidentiality reasons, Welker cannot make public, customer specific information.  Upon request, that information will be supplied based on a right to know.

Table 16 - Corrective Actions

	Product Family
	Number of Customer Issued Corrective Action Requests

	Lifter
	0

	Powered Slide
	2

	Shot Pin
	0

	Pin Clamp
	0


Physical sample of parts
Physical samples of Shot Pins / Lockout pins and Pin Clamps are available on consignment order, or may be available as non-production parts from the sales representative.  All products are available for review and testing at the Welker Bearing Company facility.

Existing MFMEA(s)
Click on the image below to open the related document

	



Figure 11 - Lifter MFMEA
	



Figure 12 - Powered Slide MFMEA

	



Figure 13 - Shot Pin MFMEA
	

Figure 14 - Pin Clamp MFMEA

	


Figure 15 - MFMEA Severity Occurrence Detection Criteria
	


Field service reports

Field service reports are maintained and reviewed as part of Welker’s QS 9000, TE supplement, quality system.  Data from these reports are used as design input for future designs and design revisions, and to adjust published R&M statistics.  The contents of the field service reports are considered proprietary and confidential.  They cannot be published or distributed except upon the request of a facility representative requesting reports relevant to that facility.

Field reliability studies
Two primary measurements of reliability are the MTBF (Mean Time Between Failure) and MTTR (Mean Time to Repair).  Reliable data concerning MTBF from field studies is challenging.  Plant secrecy, security, and cooperation may preclude the recording of meaningful data.  MTTR can be more easily evaluated based on data collected field service reports.
Powered Slide

At the time of this writing, based off of records for field service to slides, this product has exhibited a 20% increase in published MTTR values.  This is relative to initial estimates made at product introduction. That is an increase over initial estimates of 12 minutes.
Lifter

At the time of this writing, based off of records for field service to lifters, this product has exhibited no change in published MTTR values

Shot Pin

At the time of this writing, based off of records for field service to shot pins, this product has exhibited a 23% increase in published MTTR values.  This is relative to initial estimates made at product introduction. That is an increase over initial estimates of 7 minutes.

Pin Clamp
The pin clamp is a product recently introduced to the market.  There has been insufficient time for meaningful field reliability data.  All reliability data is projected from in house testing. 




Figure 16 - MTBF/MTTR Data

Test to Failure studies
Welker Bearing Company tests new products and periodically tests existing products as part of a continuous improvement process.  A summary of product tests to failure is detailed below.  Actual test data is considered proprietary and not available for distribution.
For non catastrophic failure testing, tests may be done to a fixed number of cycles.  MTBF data for these tests is determined according to the formulae defined in Reliability Statistics, by Robert A. Dovich, ASQ Quality Press, 1990, Chapter 8.3 Failure-Free Testing.
Powered Slide

Powered slides have been tested with extreme loads and operating pressures.  Failure mode due to extreme loading is not catastrophic.  Bearing load beyond its PV limit (load limit for plane bearings) causes increased friction and a higher than normal bearing wear rate.  Bearing heating may occur (dependent on duty cycle) causing yet higher friction.
Lifter

Lifters tested with extreme loads have not exhibited catastrophic failure.  Lifters loaded to extreme limits cease to function or function smoothly.  Functionality returns when the load is removed.
Shot Pin
Shot Pins tested remain functional at loading well in excess of industry standards.  Impacts to the ram sufficient to cause plastic deformation (permanent bending) in the ram have not caused damage to the bearing.
Pin Clamp

No tests have been run beyond 3 million cycles.  At 3 million cycles, there is some minor cylinder seal wear.  No measurable wear on the pin clamp details.  After cleaning, the parts pass qualification criteria for new parts.
Destructive testing has been performed.  The PCM remained functional with a 400 lbf side load and was undamaged with a 1000 lbf side load.  See item 7 above for operational limits.  

PCS finger actuation failed when applied cylinder force was 1250 lbf and motion of the fingers prevented.  Normal cylinder force (at 60 psi) is 190 lbf.  







R&M Requirements 
Page 32
4/1/2003
Welker Bearing Company


_1108204335.psd

_1110108781.psd

_1110707057.bin

_1108204372.psd

_1108204313.psd

_1108204314.psd

_1108203864.psd

