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1.0 General Description 

 

The AMTI UDW3 is a multi-component transducer produced with six channels of output 

– three force channels Fx, Fy, Fz and three moment channels, Mx, My and Mz. 

 

The model number designation UDW3-XXXX refers to the size and capacity.  The 

designation UDW indicates an underwater transducer.  The character directly following 

the UDW refers to the maximum diameter or lateral dimension of the unit.  For example, 

the UDW3 has a 3-inch diameter body.  The last group of numbers and letters refers to 

the vertical load capacity.  For example, “-500” indicates a 500 pound rating.  The ratings 

are always given for the vertical (Fz) load.  For underwater transducers, unless the 

customer asks for a specific material, the body is stainless steel and rated for applications 

involving submersion in fresh water.   

 

A brochure and dimensional outline drawing (drawing number 25K-A-31443) of this 

sensor showing the overall dimensions, mounting holes, and coordinate system 

convention are included in Appendix A.  Also in Appendix A is a table showing the 

position and value of the loads during calibration, and the pinout for the connector.  The 

transducer construction consists of a single cylindrical strain element.  Strain gages are 

placed on the outer diameter of the strain element and wired in four-arm bridges.  The 

wiring is attached to the connector at the bottom.  The bottom of the element is attached 

to a flange that contains mounting holes and the electrical connector.  The top of the 

element is attached to a stainless housing that also provides mounting holes for load 

attachment.  A cylindrical piece that forms the sides of the transducer is captured between 

the top housing and the bottom flange.  Sealing is accomplished using o-rings.  The 

transducer incorporates a unique design that essentially eliminates the effect of pressure 

on the output.  A bladder is installed inside the transducer so that the external surface of 

the bladder communicates with the inside of the transducer and the internal surface of the 

bladder communicates with the environment.  The transducer internal passages (in 

communication with the external bladder surface) are filled with mineral oil.  The internal 

passage of the bladder is exposed to the environment (water pressure) through a sealed 

passage in the transducer body.  The bladder expands and contracts with the increase and 

decrease in pressure keeping zero pressure difference across the strain element.  Thus the 

design eliminates pressure-induced loads on the three forces and moments.  The 

transducer is calibrated after it is assembled and filled with mineral oil.  Except for the 

connector all parts are stainless steel and rated for use in water.  The connector is 

hermetically sealed and its metal jacket is tin plated steel.  The use of some non-soluble 

grease on the connector body is recommended to prevent long-term corrosion.   

 

 

 

 

 

  

   
 





























 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix A 

 

 Model  UDW3 Transducer Description 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





Transducer Load Specification 

 

Rated maximum Loads 

 
Transducer Model  

 

UDW3 -100 -250 -500 -1000  

 

Fx                      100 lb  250 lb 500 lb  1000 lb 

Fy                       50 lb  125 lb 250 lb  500 lb 

Fz                       50 lb  125 lb 250 lb  500 lb 

Mx                    100 in-lb  250 in-lb 500 in-lb 1000 in-lb 

My                    100 in-lb  250 in-lb 500 in-lb 1000 in-lb 

Mz                     50 in-lb  125 in-lb 250 in-lb 500 in-lb 

 

 

Rated loads are individually applied.  The moment origin for load calculations can 

be taken as located at the geometric center of the transducer.  The use of 

simultaneously applied maximum loads may result in a safety factor lower than 

recommended.  Contact the factory for simultaneous loads above one-half the rated 

loads or for a check on the safety factor for specific loading conditions. 

 

 

 

 Transducer Torque Guidelines 
 

The ¼-20 threaded holes are in 17-4 precipitation hardened stainless steel with an 

H900 temper.  They have sufficient strength to allow loading grade 8 fasteners up to 

their yield point.  The recommended fastener tightening torque depends upon bolt 

material and lubrication.  To prevent possible galling, a thread lubricant should 

always be used.  If you have bolt tightening specifications or guidelines you should 

follow them.  If not, the following are some recommended tightening torques.    

 

   ¼-20 threads: 

 

1. Oil Lubricated Grade 8 Bolt  200 in-lb 

 

2. Never Seize Lubricated Grade 8 Bolt  130 in-lb 

 

3. Never Seize Lubricated Austenitic Stainless Bolt 70 in-lb 

 

If you have any questions please contact AMTI for technical support.   

 

 
 

 

 



 
 

Cable Connector Pinout and Wire Color Code 

 

 

Channel: Pin:  Color: Function:  

 

Fx  A Red  + excitation

 B Brown - excitation 

 

  C Black - output 

  D Orange + output 
 

Fy  E Red + excitation 

  F White - excitation 

 

  G Black - output 

  H Yellow + output 

 

Fz  J Red + excitation 

  K Blue - excitation 

 

  L Black - output 

  M Green + output 

 

Mx N Red + excitation 

  P Yellow -  excitation  

 

  R Black - output 

  S Blue + output 

 

My T Red + excitation 

  U Green - excitation 

 

  V Black - output 

  W Brown + output 

 

Mz X Red + excitation 

  Y Black - excitation 

 

  Z Black - output 

  a White + output 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix B 

 

Sensitivity Terms 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix C 

 

Ten Point Loading Tables 
 

 




