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Introduction

The TM200 can ke used for many torque applications in virtually any Engineering department or envi -
rament. The TM200 is modeled, in style, after the Fluke (trademark symbol) meter and was designed
for ease of use and portddlity. Here are a few camm applications for the TorqueMate and an appro-
priate torgue sensor (trensducer) .

EXAMPLES OF USAGE:
Production Applications - Hand Use: Use a Mountz TWX or SMX torque sensor comnected to the
TorqueMate to apply torque to any assenbly.The TWX is suited for wrench style applicatians, while
the X is perfect for screwdriver or socket style functions. The unit has a Go/No Go light and alarm
system to notify the operator when they dotain the low tolerance setting or exceed the high tolerance
settirg. The TM200 can also be used with other strain gauge torgue sensors for applying torque
ard/or torgque ard argle.

Production Applications - Power Tool Use: Use a Mountz RTSX or RTSX with angle (rotary trans-
ducer) attached to a power tool to measure applied torque of an actual dynamic nmndown. The unit
has a Go/No Go light and alarm system to notify the cperator when they dotain the low tolerance set -
ting or exxead the high tolerance setting. The TM200 can be used with a strain gauge rotary sensor
for applying torque and/or torgue ard argle.

Quality Control Applications - Inspection/Auditing: Use any strain gauge torque sensor and the
TVM200 to measure or check the applied torgque by using First Movement method (listed in this men-
ual) . Readings can be saved to memory for statistical recall and record kesping or cleared at the
touch of ane key.

Quality Control Applications - Joint Evaluation and Test: Use the TM200 with a torgue sensor with
optical encoder ard apply torque arnd argle to a joint. Also, use it for determining joirt rate  (hard,
medium or soft) by ssttirg uniit to Angle mode and measuring the amount of torque and rotatim

(@gle) . This can be done both statically (with a hard device) or dyramically (with a power drive or

1 ating device) deperding on torque sensor selection. Using the T for joint rate testing is explained
in this meruel.
Calibration or Gauge Laboratory Applications: Use the TM200 with Motz torgue sensors to verify
or calibrate hand torque wrenches arnd screwdrivers or power driven torque tools. The TorqueMate
can be used in any measurement system at the touch of a key and provide an accuracy that allows
use as a main standard.

R&D and Design Applications: Use the TM200 with proper torque sensor to determine make up of
Jart s, strength of fasteners, clanp force or tensiom.

Note: Transducer Selection
' It is recamended that the TorqueMate be used with Mountz torque or
1 torque and angle sensors. However, the unit has been developed to
accept a range of 1.000-4.000mv/v irput and therefore can ke used with
most strain gauge torgue sensors whether Mountz breand or other.



Parts Check Iist

Check to meke sure that you have all of the following accessories. Retain the packing materials in case
you need to serd the wnit in for service or to be calibrated with a transducer using Dead Weidit s

TM200 Operation Manual & Quick Start Card

Power Adapter/Charger Warranty Card and Certificatians

(available for Burope or other) RS232 cable with 9 Pin Computer Adapter

Power Adapter/Charger

Operation Manual &
Quick Start Card

9 Pin Serial Adapter

Certificatio &

W arranty Card

Note: Please Send in Warranty Card

l Coplete and retum warranty card to validate purchase date.

If this is not done warranty pericd becares ef fective on date when
distributar/reseller received shiprent.



Features

. X Ducer RS232 Charge On/Off
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Five Modes of Qperation for
Production, Quality Control,
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Joirt Aralysis

Small window can display -
angle, second peak torque
reading or data number
depending upon mode

Track Power ool Angle
Tolerance
| Peak |FirstPeak | High Low,
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ad Scroll o similtanecusly



Features (cont.)

Accuracy: + .25% of reading from 10% to 100% of full scale -1digit - Accurate encuch for arty cali-
bration laboratory yet economical and portable encugh for any production or quality control requirement.
Output: RS-232C port for data transfer to printer, dta logger or computer.

Engineering Units: 5dif ferat wits of torque measure are available. 1bf.ft., If.in., czf.in.,, Nm., Kf.m
(Other measurement units available as special order)

Battery Operated: NiMH batteries provide layg life, without memory . Up to 8 hours of

geeration per charge. Low battery indicator tums an when bettery is low. Autometically shits down
when bettery is critically low.

Memory: Stores up to 1000 torque and/cr angle values. Sinply press the Enter Key to store data in
memory.

Up To 15 Transducers: Program & calibrate transducers for a variety of gpplicatians.
High Impact Plastic Housing: Provides portable belt or bench mounting.

Set (Go/No Go) Tolerance: Easily set user hich ard low limits fx Torque and Angle with green and red
Go/No Go LED s and an audible buzzer.

Auto Reset: Autamatically resets the display when a new torque cycle is sensed (Peak & Firvst Peak
mode) . Resets in 3 seconds (Power Tool Mode) .

Manual Display Reset: Data is held o the display uitil: 1. The Enter key is pressed clearing the
display ard storing the data in memory or 2. The Scroll Right key is pressed clearing the display without
storing the data in memory.

Calibration: Fast Calibration allows the user to quickly enter ard store the full scale mv/v ard range
value of each transducer.True Calibration allows the user to apply torque with dead weights and cap-
ture ard stare 3 calibration point s in each divection. Both calibration procedures are quick and user
friedly .

Filters: Three sof tware selectable filters allow the user to filter aut umented noise , minimizing nm-
torque spikes that can occur when testing pulse or power tools.



Before You Begin

—<>— IMPORTANT ——
Transducer Number

You must have a calibrated transducer with a transducer mmber assigned to it. Always make sure the
TVM200 is set to the transducer mmber that you have attached. Every time you tum an the TM200 the
current transducer mumber and its associated rarnge will e displayed (depicted by c-XX where XX is
the transducer rumber) . Press Enter to amfirm that the proper transducer is attached. If it isnct the
proper transducer mumber you must change it to the correct number or you will be using incor-
rect calibration data. To change the mumber press the Scroll Right key once - this will activete the
Scroll keys . Now press the Scroll Up or Scroll Right keys until the proper transducer mimber is dis-
played. Press Enter to select and go into the goeration mode.

Note: When Programming Transducers

The torgue range and the measurement units of the transducer are
also shomn. The torgue range will default to 3333 if a trensducer
has never been assigned to the mmber displayed.

Charging

Always leave the TM200 turned on when charging. The microprocessor monitors the charging cycle of
the NinH batteries ard must be turmed on to do so. The TV200 will go into kattery saving PAUSE
mode after 5 mirutes withaut use, bt will still be derging. The TM200 can be used when the batteries
are low ard the AC adapter is plugged in. See more on charging an page 22.

Transducer Selection

Transducer selection is very important. Whenever possible, select a transducer raenge that is aporad -
metely 2 tines the range to ke used or tested. If you are typically using the tester at 50 1bf.ft., slet a
100 Iof.ft. transducer. This significantly reduces the chance that you will overload and demege the
transducer .



The T00 is an accurate, user friendly torque display that allows a user to quickly chenge functians
ad features without getting lost in a meru structire. Any change made after pressirng the enter key
retums you directly to the goeration mode.

CHANGING MODES AND UNITS

W ith the Scroll ard Enter Keys -The most used functions are changed by sinply pressing the key
labeled with the feature you went to modify. Change the value easily with the Scroll Up. Once you have
selected the new setting or feature sinply press the Enter key to acospt and retum to cperation with the
rew settirg.

FOR EXAMPLE - to change the gperation mode
fram Tradk to First Peak, press the Mode key(5)
ance ard then press the Scroll Up key(3) util te
display icm points to the First Pesk mode(7). Press
Enter(1) to accspt and retum to the cperation mode

: : : ; : : TorqueMate 200 mountz
in the First Bk settirtg. The Mode iom will point to
First Pesk Fe Track Power Tool Angle T
’ | Peak | First Peak | High Low
"I [] I L4 [+
CHANGING NUMBERS L Downmmp, ,
W ith the Scroll and Enter Keys -To change numbers Daian Memory Ly

such as the high and low tolerance, the TM200 is
much like setting an alarm clock. The active digit
(blirking) is chenged with the Scroll Up key, to nove
to the next digit, simply press the Scroll Right key
(the rext digit will row blirk). To s=t all the Digits in
the same manner, press Enter again and the rum-

ker is =t ’ SetUp ‘

FOR EXAMPLE - to set a tolerance when in pesk Tolerance Mode
or first pesk mode, press the Tolerance key (4
Tre display will show the Iow tolerance set poirt.
Tre first digit will be flashing. Chenge the value of

the flashing digit by pressing the Scroll Up key(3) a Zero n
Charge to the next digit by pr%smg the Scroll nght Scroll Scroll
key(6). When the value is reached press the Enter Right Up
key(1). To set the Hich tolerance value, follow the
sanre procedure as with setting Low tolerance.
Press Enter(1) when the high value is set and you
will be returmed to the operation mode.

Units




Operation (cont.)

PAUSE (PAUS) MODE
The TM200 automatically conserves battery power after 5 mirutes without use.
The display will show PAS . Pressing the Enter key retums the TM200 to the operation mode.

UNIT OF MEASURE (Engineering Units)
To change the unit of measurement:

1. Press the thit (2) key an the frat pael. Ilsff'if:]
2. Press the Scroll To (3) key uril the arvow an the right side of the display ozf.in

point s to the desired wnits N.m
3. Press Enter (1) to acospt the new torgque wnits and retum to the cperation Kgf.m

mode.

TorqueMate 200  (4#4) mountz

Track Power Tool Angle
Tolerance

Peak |FirstPeak | High Low
A

B w= o~
101 1L
0L

Download Set-up
Data in Memory Kgf.m

Units 1

n-a

Tolerance Mode

D Zero B

Scroll Scroll

Right Up



Operation (cont.)

MODE OF OPERATION Track Power Tool Angle Tol

. olerance
To change the mode of cperation: | Paak | First Peak | High Low
1. Press the Mde key. A

2. Press the Scroll Up key until the mode arrow points to the desired mode of gperatio:

a Track Mode: The display tracks the goplied torgque in clockwise and comnterclockwise directions.

b Peak Mode: The display holds the highest peak torque applied.

d Power Tool Mode: Used for measuring torque with power tools such as nutrumers and impulse
tadls. Always use a quality joint rate similator (run down adspter) when testing power tools in a
similated goolication. If you do not use a joint rate simulator, damage to the transducer and
or erratic readings might occur.

d First Peak Mode: The display holds the first pesk torque applied and disregerds any further irput.
This function is primerily used for testing and calibrating click type mechanical torque wrenches by
hard (without a calibration loading bench) .

The TM200 captures the point the wrench clicks, and disre-

cgards any further imput from the geerator. Secad pesk, if B"“"ll'l o
any is shown in the window on the display. +|" l"l | "l +4hi

e Angle Mode: Corbined with a transducer with angle By Dowrload S|
ata In Memory

encoder, tte TM200 measures the angle of rotatim of a
fastener (with hich ard low angle tolerarnxe) after a programmed threshold torque has been
reached. This feature is used when an argle is sgpecified rather then a firal torque. Joint rate ard
breakaway torque can also be measured. (See application notes.)

3. Press the Enter key to acoept the new mode of operation.

Examples of Mode Applications

Track Mode: Use for reading, ruming or varying torque on motors and mechinery. Use far calilbrating
Dial type wrenches an a calibration loading bench.

Peak Mode: Use for calibrating amy hard type torque (dial, beam, screwdriver) wrench except hand
testing of clicker type wrenches. Use Peak Mode with the Go/No Go feature. Not for use with power
tadls.

Power Tool Mode: Use Power Tool Mode whenever testing dynamic tools such as rutnumers, electric
screwdrivers and impulse tools.

First Peak Mode: Designed exclusively for marually calibrating clicker type torque wrenches (by hand) .

Reads the point at which the wrench clicks (fivst peak), and the point when the operator stogped apply -
ing torque (secad peak) . Also good for gueratar training. Apply torgue smoothly to avoid false firvst pesk
readings.

Angle Mode: Use Argle Mode to apply a specified arngle to a fastener after reaching a threshold torque.
Also used to verify break away torque of a fastener ard to determine the joint rate of a fastener

(see page 12 ard applications notes for detailed information an Angle mode usage) .



Operation (cont.)

SETTING GO AND NO/GO TOLERANCE (High/Low) LIMITS

In the Peak, Power Tool or First Peak mode:

1. Press the Tolerance key (the arrow iom will point to Iow Tolerarxe) .

. Charnge the value of the flashing digit by pressing the Scroll Up key (ard the decimal will be fixed).
Scroll to the next digit by pressing the Scroll Right key.

. Press Enter to save the low limit and display the High Tolerarnce limit.

. Repeat to set the Hich limit. Press Enter when finished.

The T™M200 will now activate the Green LED and buzzer when reaching a peak over the low limit, and
will activate the Red IED ard buzzer when going over the high limit.

oo W N

T Angle mode:
First enter the threshold torque then the angle tolerance.

1. Press the Tolerance key to display the threshold torque (depicted by torque
threshold in window) . (]

2. Charge the value of the flashing digit by pressing the Scroll Up key. Units

3. Change to the next digit by pressing the Scroll Right key.

4. Press the Enter key when the correct digits are selected for torgue thresh-

Set-Up

ad. Tolerance Mode
5. Now set the angle high/low tolerance.

6. Set the low argle tolerance with the Scroll Keys. ENTER

7. Press Enter to save the low arngle limit.

8. Repeat far the hidh arngle limit. m
9. Press Enter to save the hich argle limit and retum to the gperation nmode. Scroll Scroll

Right Up

The TVR00 display will now track the applied torque until the threshold torgque
is reached ard then begin mnitoring the angle. W hen the low agle is limit is
reached the green IED will illuminate. When the Hich angle limit is reached the Red IED will illuminate.
When the peak angle is reached the torque at that angle will now be displayed.

Break Away ( Using the Angle mode)

To check breakeway (first movament) of a fastener: The TM200 will enter a special breakaway sensing
mode when you set the low angle tolerance to a smell value, usually 1 to 3 degrees, and the hich angle
tolerance to zevo. Apply torgque to an already tightened fastener, when the TM200 senses the threshold
torque (set at apporaxdinetely 50% of the expected torgue) it will start locking for the fastener to nove the
muber of degrees set as the low tolerance. When this rumber of degrees has been reached it will
automatically capture the torgue at that point and will disregard any further torque imput, even if you kesp
tuming the fasterer.

Note: Use of Go/NoGo
Be sure to set a tolerance if you went to use the Go/No Go feature.
The Go/No Go feature is not active when in the Track Mode.




Operation (cont.)

To check the joint rate:
ek the rate of a joint (soft, medium or hard) by tightening the fastener to the specified torque ard
measuring the rotation angle of the fastener fram 50% to 100% of the torque applied.

Set the threshold to 50% of expected torque.

Set the low angle tolerance to zero.

Set the high angle tolerance to a high value (over 900 ).

Testing of the Joint Rate:

Determire if the goplication joint is a hard, medium or soft jort. This is determined by measuring the
aygle of rotatim of the fastener fran gooraximetely 50% of the fimal tarque to the firal tague. If the
argle is less than 30 degrees the joint is cmsidered hard. If the angle is 30 to 360 degrees the argle is
amsidered medium. If the angle is 360 degrees or nore it is cosidered soft

A quick method to do this is to use the T200 with a hand held transducer in Peak Mode. First tighten
the goolication fastener to 50% of the required torque with the TM200 in peak mode. Now mark the
head of the fastener so you can roughly determine the angle of further rotation. Once again place the
TM200 wrench on the fastener and tighten to the final desired torgque. Measure or appraximate the
aygle of rotatdan. You do not need to know the exact angle, anly the range. This angle of rotatian should
Te similated am the test fixtire, with a joint rate similatar, when testing pulse tools (or any power tool) .

Clearing Numbers On The Display During Operation - When a reading is an the display, press the
Enter key to clear the mmber and send it to memory and ocut the RS 232C port. If you want to clear the
display and bypass sending the data to memory press the Scroll Right key.

T Auto Clear is set to AN ard the TM200 is in Pesk or First Peak mode, the unit will autaratically clear
tiself yon sensing additical torque saving you the step of having to press the Scroll Right key. If yau
want to save the data on the display in memory, press the Hiter Key before you apply a new torque
value or the unit will automatically clear the display and you will lose the data.

When in power tool mode, and Auto Clear is AN, the display autaratically clears in 3 secads. So you
must press the Enter key within three secads to save the data to memory.

If this is not encugh time, set Marwal Clear to AN ard press the Enter key to clear the display and send
the data to memory, ar the Scroll Right key to clear the display ard bypass sending the data to memory.

Note: Pressing The Wrong Key

If at any time you press the wrang key, and you do not went to

meke changes to the function you incorrectly selected sinply press
1 the Enter key to keep the current setting (you can also tum the

TM200 off and an aggin) . If you press the wrag key while calibrat -

irg tum the wnit of £ then on again ard start ower (Gata is not saved

util the firel qoeratio is entered) .



Set-Up Mode

Enter the Set-Up mode by pressing the Tolerance and Mode key simultaneously (the Set-Up icon
will tum an) . Scroll throush the variocus Set-Up functians by pressing the Scroll Up key.  When you get
to the opotion you want to change press the Enter key. Upm changing any option, you will e returmed
to the cperation mode.

The following seven paragraphs (DISP, DOWNLOAD, CLR, MANUAL/AUTO CLEAR, TRANSDUCER
QDE, CAL, FIL) is the sequence of functions in the Set-Up meru:

1. DISP - DATA IN MEMORY
(Display The Values Stored In Memory)
DISP ard the Data in Memory icm will be shown. r_rlq ,,,,,,-
a Press Eiter to select this gotion. L AL HH

h  The nurler of data in memory will e displayed an the large digits

¢ Press the Scroll Right key to view the last data in memory. Press Scroll Up to read the next higher
dta number. If the dita rmumber has both Torque and Agle associated with it then the TVR00 will
first display the togue valte ad then the Argle (as shown by the Torgque or Angle Ion in the
W irndow) .

¢ Press the Scroll Right key to read the next lower data mnber (i.e., 100, 99...98). The Scroll Up key
will et scroll fram the last deta nnber to the first (i.e., 100 to 1).

d Press Hnter to exit and retum to normel goeration.

2. DOWNLOAD DATA IN MEMORY

(Downloads Data In Memory To A Computer or Printer) B -
Make sure an RS232 cable is attached and press the Enter key to download S E] l L.I
deta to a camputer. The data rumber will comnt down on the torque window [- oty
as the values are downloaded to a dot matrix printer or computer. Press the D n Memory
Fnter key at any time to stop the transfer of data. Deta is sat in the following

stream: Data#, Torgque, Uhits Agle. The protoool is 8, 1, n at 4800ps

3. CIR - DATA IN MEMORY

(Clears the data In memory)

a. Press the Enter Key to select the Clear Menory (Clr) option
(Clr flaghes on the I and the Data in Menory ioon is shown) .

b. Press the Scroll Right key and the Scroll Up key similtanecusly to Covrioas o
clear the memory. Press the Enter key to avoid clearing memory, ‘
and retum to the cperation mode.




Set-Up Mode (cont.)

4. MANUAL CLEAR/AUTO CLEAR
(Selects The Reset (Clear) Mode For The Display) [ |

a. Press Hiter to select this gotion. -
w ]
b. Press the Scroll Up key to toggle between Marmal Clear N or =

Auto Clear ON.
c. Press Enter to save ard exit.

During cperation, if you have selected the Auto Clear mode, and you went to save data to memory, you
must press the Enter key before applying additianal torque, otherwise the data will be lost when you
aply additiarl torgue (auto clear) .

5 ¢cXX ( ¢ stands for Code Number)

(Selects The Attached Transducer Number) I.- I..I
The transducer number, full scle range ad the wits iom will ghow in the L—LJH
window.

If the Window shows a range of 3333 (indicates an gpen cell which can be

programed to the transducer) the associated transducer rumber has never been calibrated.

a. Press Hiter to select this gotion.
b. Press Scroll-Up to select available transducer rumbers (1-15) .

i

c. When the mumber corresponds to the attached transducer, press the Enter key. The TM200 will now
use the aporopriate torque calibration data far thet transducer (if it has been previcusly calilrated) .

6. CAL =

(Calibratian) [ H { [ |

See the calibration section of this merwal. = = =

7. FIL

(Selects One of Three Electronic Low Pass Filters)

a Press Enter to select this qotim. F‘I

Tre display shows the arrent filter setting: L [ |

Fil 1 = 500 (Hz) .
Fil 2 = 1500 (Hz)
Fil 3 = 3600 (Hz)

b. Scroll to the desired filter setting ard press enter to acoget the rnew filter.
If you do rot kow whet filter to use, set filter to 1500 Hz.



Set-Up Mode (Fast Cal)

Quickly Entering Calibration Data For A Transducer (Fast Cal)

To quidkly enter calibration data for a transducer you must know the nv/v signal cutput at full scale
ard the range of the transducer (both should be marked on the transducer) .

If the transducer is not marked with this information then contact manufacturer of the

transducer to dbtain it.

Tum the TM200 cn and press Enter when it shows the current cell rumber.

©2 I VR S

9.

. Enter Set-up by pressing the Mode and Tolerance key similtaneocusly.

Press the Scroll Up key until the display shows L .

. Press the Enter key. Now press the sequence: Enter, Saall Rigit, Tolerance.
. Select the proper wnits with the Scroll Up key then press the Enter key.

Select the cell runber for the transducer to be calibrated (1-15) with the Scroll Up key, then press
Enter.

. Enter the full scale rarnge of the new transducer (default is 3333). TUee the Scroll o key to change

the digit value, the Scroll Right key to select a dif ferent digit. Do not worry if the decimel is wrayg,
you will change that next. Press Enter when the rumbers are ocorrect.

. Now set the decimal place with the Scroll Right key. Press Enter to save the decimel place.

Note: Setting Decimal Place

Always enter the range value starting with the first decimel place.
For example 10 ft.lb. transducer should be programmed to 10.00 mot
010.0 or 0010.

. Now enter the nw/v range of the transducer at full scale (default 2.000). Use the Scroll Up ard the Scroll

Right key as you did with the range (you carmot change the decimel place). Press Enter when finished.
Note: The TM200 will always display 2.000, even if you have previcusly programmed a dif ferent value.
The display will now show Fast (FAST) Cal. Press Enter.

10. The transducer is now coded and calibrated using mv/v and range. The calibration datawill ke writ -

ten to memory. Whenever you select the corresponding code mumber the TorqueMatefi Plus will use
the calibration data that was saved.

Note: Calibration Security
To ensure that iredvertent alteration of calibration data does not
' occur a Key Sequence Override is required to be entered at the CAL
1 pramt. After hitting Enter to activate the Cal Meru the Key Sequence
Override is accomplished by pressing Enter, Scroll Rigt & Tolerance.
Press these keys in exact order to access the CAL menu.



Transducers

-—<>%—- IMPORTANT ——

The TM200 can be used with 1 to 4 mv/v transducers. Simply assign a code murber to the transducer
(1-15) ard calibrate it with dead weidhts (True Cal), or enter the known mv/v at full scale ard the rarge
(Fast Cal). The TorqueMatefi Plus will store the calibration data in memory for that transducer under
the code murber you assigned.

SELECTING TRANSDUCER CABLES

The TV200 is delivered with a cable that has a 10 pin modular jack to go into the TM200 and bare wires
a the other ed. 2Adapt your third party transducers to the bare wires using the following graghic for
pin-ait specificatians.

If you have a transducer that has a special camector Mountz can meke a custom camector for the
TM200. For exanple, if your transducer has a Bendix type camector you can order a cable with the
TorqueMatefi Plus 10 pin comnector on one end and a Bendix comector on the other. (See list of cables
Telow)

Calibration Notes

When using the Fast Cal option an the TM200, the TR00 will take the mv/v entry that you merwally
progranmed during transducer calibration, and adjust the gain and span autamtically. For earple, if
the transducer has a mv/v signal of 2.010 at a full range of 50 lbf.ft. then the TM200 will assume when it
senses 2.010 mv/v of cugput fram the transducer that a torque of 50 1bf.ft. is being ggolied (the display
will gow 50 1of.ft).

When using the True Cal qotimn, the TR00 will take an actual reading of the autpput of the transducer
when certified dead weights are ggplied.

Configuration Part Number
Camectians to the TorqueMatefi Plus
1 RTSX to TorqueMate (6 pin Bendix) 065138
BTSX to TorqueMate (4 pin Bendix) 065123
3 TorqueMate connector/no connector 065145
(to camect to other transducers)
GSE (with Angle indication and 10 pin Bendix) 065151

RTSXA (with Angle indication ard 10 pin Bendix) 065152



Transducers (cont.)

Any 1 to 4 mv/v Transducers 10-Pin Modular

(+) Excitation To Pin 4 (Red)

End view of 10-pin
Muodular Connector

e

(+) Signal To Pin 1 (Green)

=

(-) Excitation to Pin 3 (Black)
(-) Signal to Pin 2 (White) ]

—— | Signal 0 - +/- 5V BLRTSX HHWHH”’_H’_H’

Data (Smart)

Angle Lead to Pin 7 (Violet)

Pin 1
Angle Trail to Pin 8 (Grey)

Angle Gnd. Pin 9 (Brown)
+ 15 Volts to Pin 10 (Orange)

—@— IMPORTANT ——

The TV200 and transducers are instruments that should be handled with care. Never overlcoad trans-
ducers above full capacity. Avoid using impact tools an transducers*. Before use, load the transducer to
full scale in the divectio to ke used, then zero the display to carpensate for any zero of feet. Zaro of £
set is a nomel dwaracteristic of transducers.

The TV200 will accept transducers with up to 2% zero of fset. If the transducer has nore than 2% of st

the transducer is most likely dameged due to overlcoad. This may result in the irdbility to zevo the display
of e TM200.

*Tf testirg dnpact tools select a transducer that is twice the expected range of the inpact tool and use for reference anly.
Do not expect to receive repeatable results when testing impact type wrenches.



Transducer Calibration

Always calibrate the TM200 with the wnit plugged into the AC power adapter and make sure the
ketteries are fully charged.

Galilbration data for up to 15 transducers can be memorized by the TM200.

There are two gptians available for calibrating a transdicer:

1 FAST - Fast Cal means that you do not use dead weights for aalilyation. The TM200 will assume the
mv/v signal entered is accurate and autcmatically span the range of the transducer ard store it in
memory.

2 TRUE -True Cal means that you use calibration amms and dead weights to calibrate the transducer.
The TV200 will take three readings in each direction ard create a calibration table in memory.

Procedure for Calibration
At ach the transducer to ke calibrated.

Enter Set-up by pressing the Mode and Tolerance keys at the same time. The Set-up icon will show
Press the Scroll Up key until the LD shows CAL.

Press Biter to select this gotion. The Units iom will be flashirg.

Press Enter to select this option. See not below.

Press the Scroll o key to select the wnits thet you will be calilwating this transducer to. Press Eiter to
select the Uhits

The display will now show the expected transducer munber (c-1 to c-15). Press the Scroll Up key until
the desired transducer ninber is displayed. If the TM200 transducer number has never been used it
will show 3333 for the range (Gefault). This will change as som as you assion a range to the trans-
ducer. Press Enter to select the proper transducer rumoer.

Enter the range of the transducer to be calibrated. Press the Scroll Up key to change the value of the
flashing digit. Press the Scroll Right key to select a dif ferent digit. When the desired value has been
selected press Enter to accept. Now set the decimal by pressing the Scroll Right key. Press the
Enter key to save the range of the transducer.

Note: Calibration Security
To ensure that inedvertent alteration of calibration data does not
' occur a Key Sequence Override is required to be entered at the CAL
1 pronpt. After hitting Enter to activate the Cal Meru the Key Sequence
Override is accomplished by pressing Enter, Scroll Right & Tolerance.
Press these keys in exact order to access the CAL menu.



Transducer Calibration (oont.)

The digplay will now show the mv/v signal of the transducer at full rarge (1 to 4). The default is 2.000.

Fnter the actual value by pressing the Scroll up key to dhange the value of the blinking digit. Press the
Scroll Rigit key to select a dif ferent digit. When the value is correct, press the Hiter key.

Note: mv/v Input

If you do not know the full scale mv/v signal of the transducer then

select 2.000 and use dead weights to calibrate the transducer. Cotact
1 the marufacturer of the transducer to determine the actual mv/v.The

mv/v value will always show 2.000 even if progranmed at a dif ferat

Af ter entering the mv/v sigal the display will show FAST CAL . If you do not went to use dead weights

press Enter and the T™R200 will use the mv/v signal you entered as the full scale span sigel of the
transducer .

If you are going to use dead weight s press the Scroll Up key to show TRUE CAL . Press Enter to
select TRUE CAL.

If ter selecting TRUE (AL, the display will show -F0. This means thet the tester is waiting for you to
enter Point Zero in the negative (comterclodkwise) direction (also referred to as the necgtive zero of fet
of the transducer) .

Exercise the transducer three times to full scale in the W direction and wait 30 secands with no lcad

far the transducer to stabilize. Press the Scroll Right key (ot the Enter key) to acospt the negative zero
point (of f==).

Note: Zeroing Transducer

All trensducers have a shift inthe z=ro ar z=ro of fset point when
' going from ae direction to the other. 2s a result, it is inpatat to
1 exercise the trensducer in the direction to ke calibrated to meke

sure the TM200 uses the proper zero point for the associated direc-

tor This is a nommel daracteristic of transducers.

The TM200 will now show -PL. This nmeans that it is waiting for the imput for the first point in the W
direction, always 10% of the full scale range of the transducer. Place the gopropriate weight s an the
calilbration arm ad let the weight stdailize.



Transducer Calibration (cont.)

Press the Enter key to display the readings for -PL . The display will now show what the TM200
thinks is point ane in the QW direction. Use the Scroll p (increase) and Scroll Right (Decrease)
keys to meke the TM200 read the torque applied with the weights. Press the Enter key when the value
is correct. Meke sure the weights are not swinging, otherwise you will have unstable readings.

The ™R200 will now show -P2 which means it is time to imput point 2 in the QW direction as you did
with point ane. Point 2 chould always ke 50% of the full scale rarge of the transducer. Press Enter and
place the aporopriate weights for point two. Meke the TMR200 read what is correct for -P2 by pressing
the Scroll keys. When the TM200 reads the proper torque for point two in the W direction press
Enter ard repeat for point three (always the full scale value since it is B o oA

the last point in thet directio). +l..l H = l..i +I60

Download Set-up

If ter entering the third point in the W direction, the display will show Data in Memory
+B . This means that the TM200 is waiting for you to enter the zero

point in the clodkwise divection (of feet). Exercise the trans-ducer to full scale in the clodkwise divection
three times ard let the transducer stabilize with no lcad for 30 secads. Press the Scroll Right key to

accept the clodkwise Zevo point. Proceed in the clockwise direction as you did in the Counterclockwise
direction far points +PL, +P2 ad +B3.

Af ter pressing Hiter for the third point in the clodkwise direction (+P3), before you remove the weightsg
the TM200 will go directly into the gperation mode arnd should display the full scale torgque in the clodk -
wise direction. Remove the weights and meke sure you have labeled the transducer with the proper
transducer code runber for future reference.

If you are goirg to dheck the acauracy of the calibration. Place unit in track mode and ramwove all
weights, exercise the transducer three times in the direction you are going to check and press the Scroll
Right and Scroll Up keys to autamatically adjust the zero (of fs). Zpply the weights in increasing order
and check for accuracy. Repeat far all transducers to ke calilrated.

Calibration intervals are dependent an the amount that a transducer is used. We recommend that you
deck the transducer every moth at fivst. If the calilwation is within gpeecs after the first few moths,
increase the interval to 3 maths. If you still fird thet the wnit is in calilration increase the interval to 6
months.

Note: Calibration Intervals
! Motz Service Centers will calibrate and certify any transducer or
1 transducer / display to N.I.S.T. It is recomended that this happen
every 6 moths but calibration intervals should be based on usage.




Charging the Batteries

Always leave the TM200 turmed on when charging the batteries. This allows the microprocessor to
monitor the charging cycle. The TM200 can ke used while charging without affecting torque accuracy.

The wnit will go into battery saving pause (PAUS) mode after 5 mirutes without use, ut the batteries
will still ke dergirg.

The microprocessor mmitors the charging process of the batteries. Always keep the TM200 turned on
when charging batteries (the TMR200 will contirue to charge batteries while in Paus Mode) .

The TIM200 can be used while charging batteries.

If the latteries are fully disderoed, the TM200 may take a few mirutes to power up af ter being
plugoed into the AC adapter.

BATTERY STRENGTH

The TM200 battery pack should last up to 10 hours with normal use and maximum charge. When the
Tattery dharge falls below a certainwltage the B icm will show an the display. At this point you
shauld plug the wnit into the AC adapter or replace the battery pack with a freshly charged pak. If tde
Tattery pack falls kelaw a level that will ef fect acaracy it will autaretically tum of £

CHARGING TIME

4 Hours Mininmum

BATTERY CHARGER
115 wolt to 12 Volt DC, 300 mAg, Center Pin Positive

Other Adapters available upon request.



Application Notes

IMPULSE AND POWER TOOL TESTING

—@— IMPORTANT ——

Always use a quality joint rate simulator (run down adapter) when testing power tools in a
simulated application. Do not use the peak mode. The power tool mode is designed to meet
the demanding frequency requirements for testing dynamic torque applications.

Inpulse tools have becare prevalent throughout industry. The advantages of ergonomics and function-
ality of inpulse tools are well knomn. Tt is also well kown thet, de to the ladk of standards in the

industry, all inpulse tools are not created equal.

The frequency at which the pulse tool pulses has not been standardized. Some are fast and sore are
relatively slow. Sore tools create sharp torque vs. time peaks arnd sore create flat pesks. In addition
to this, the deracteristics of the jaint (sof t, medium or hard) cdharges the cutput of the tool, so a tool that
pilses ae way al ae type of joint will pulse dif feratly an the next. To further conplicate things, each
rard of tool will act dif ferent given the sare joint daracteristics. And to meke things worse, variations
in air pressure to the tool will also meke the tool behave dif faratly. The good news is that individual
impulse tools repeat under the same canditions (within reasaneble limits). So creating the same condi -
tians as the gpplication uder test is importat.

Dee to these nmm tester related variatiaons, it is dif fiadlt, if not inpossible, to create a taguee tester thet
will be aut-of-the-box acarate far all inmpulse tools ad all joint caditiaxs. This is not to say that the
tester is not acarate, aily that the caditions drding test may not similate the caditions drding the
application, ard due to the variance in pulse tools, the tester may show a dif ferent torgque value than
what is actually happening at the application.

In axder to minimize the effat s of these variances, the application must be analyzed so it can be
similated properly an the torque tester with a joint similator.

The TorqueMate 200, and the mountz family of transducers have been designed to minimize
these variations and are well suited for both the analysis of the application joint and the testing
of the impulse tool.



Application Notes (cont.)

You can test pulse and power tools in different ways:

1. Preferred Method (and quickest) : Use the TM200 in Power Tool Mode with a rotary transducer
between the pulse tool ard the actual applicatian. This is the best way to test since you are using
the actisl jaint as the test station. Wat the TMR200 reads is what the fastener sees . Caution:
Variances in tool perfomence may occur do to the addition of the rotary transducer.

2. Similated Method: Always use a quality joint rate similator (nun down adepter) when testing power
tools in a similated application. Use Joint rate and Breakaway methods to dotain most accurate
torque readings in a simulated rundown. See Breakaway Method 2 and Joint Rate in this marual for
descriptive test methods.

Note: Determining Joint Rate

You can also use the TM200 in angle mode with a rotary transducer

1 that has an angle encoder to determine the joint rate. The TM200
displays peak torque and argle in this mode. This is the most
accurate method to enhance similated test applications.

Break Away Torque Method 1:

A ocommmn methed of testing a previcusly fastened joint is to use a TM200 in peak mode with a hand
torque transducer (TWX). Run the fastener down with the pulse or power tool. ZApply additiamal torque
to the fastener with the TM200 and a hand transducer. As som as the fastener stats to tum stp
pulling an the wrench and note the reading an the TM200. This is a close aporaxdmetion of the torgque
achieved with the impulse tool (actually the true value is usually less than what is shown an the tester
because of the torgque necessary to overcore friction and cperator influences). It is wise to take a num-
ber of these readings to get a true picture of whet is really happening an the goplicarion joint. This will
also give you a feel for how mich variance you are getting from the cutput of the impulse tool.
Remenber that most pulse tools are no better than 10% accurate, and frictional variations create even
more scatter in results (up to 30% or nore) .

Breakaway Torque Method 2:

Use the TM200 with a rotary transducer that has an angle encoder built in. To check breskaway (first
movement) of a fastener: The TM200 will enter a special breakaway sensing mode when you set the
low argle tolerance to a arell value, usually 1 to 3 degrees, ard the high arngle tolerance to zero. Apply
torque to an already tightened fastener, when the TM200 senses the threshold torque (set at approxi-
mately 50% of the expected torque) it will start locking for the fastener to move the runber of degrees
set as the low tolerance. When this rmmber of degrees has been reached it will automatically capture

the at that point and will i further i , even if ing the fastener.
torque jse disregard arty torque irput you kesp tumirg



Application Notes (cont.)

CALIBRATING TORQUE WRENCHES

To calibrate torgue wrenches, use the T™MR200 with a bench mounted transducer or mount a TWX or
KX transducer in a fixture. Mot the transducer directly to a bench ard gpply the torque directly to
the wrench by hand, or attach the transducer to a Mountz mechanical loader and isolate the wrench
from the operator, reducing the possibility of operator errors (hichly recomended) .

For marwal calibration of click type wrenches use the First Pesk mode an the TR200 so the tester will
display the point at which the wrench clicked (First Pesk) ard the point when the cperator stopped

pulling (Second Peak shown in the torque window) . In First Peak Mode the TM200 will disregard ary
further imput ance the wrench has clicked. Meke sure you apply the torque slowly and smoothly (try not
to ghake or you may induce a false first pesk). To avoid this prdblem, calibrate click wrenches in Pesk
mode on a mechanical loader.

For dial type, screwdrivers and cam over torque wrenches put the TM200 in Peak mode.

You can also enter the wrench accuracy tolerance in the TM200 s Tolerance settings meking it easier to
determine a Go or No/Co condition.

SENDING DATA

To a Computer

When sending data to a carputer file, use Windows 95 Hyperterminal or any serial commications
sof tware. Set the protoool in your sof tware to 8,1,N 4800 (see your comumication sof tware marwal) .
There are two ways to send data

1. Serd all memorized data in memory from set-up mode.
2. Send realtime data, ane at a time, when in pesk or power tool mode and press the enter key.

Real Time Data to a Dot Matrix Printer

The augput of the TM200 when in all modes (except track) and while downloading from set-up can be
sant directly to a serial dot metrix printer instesd of a caputer. The data sent when in the track mode
is sat too fast for a dot metrix printer, therefore it must ke sent to a carputer.



The process of cawerting pulse type dynamic mechenical torgque to an electronic signal using a trans-
ducer may result in uwanted inmputs (oise), resultirng in a distorted torgee value (usually high). Oft=nit
is possible tlrough the use of agoraoriate civauitry to selectively filter aut sore ar all of the umented
mise. Filtering is the process of attemating umented components of a torque measurement (those
which are not torque related, noise) while permitting the desired torque measurement to pass.

In g=eral, if a joint is very hard, i.e., two pieces of steel with ro wadsher, the tool may create sharp
spikes that may create a great deal of electronic moise ard ringing . Noise ard ringing, in this case, are
defined as readings fram the trensducer that did not result in torque to the fastener (dovicusly we do
ot wart to reed this an the display) . If the joint is very soft (two pieces of plastic with a crush washer)
the tool might create more rouded or flat pesks as a result of the energy absorption characteristics of
the sof t joint, possibly resulting in mxch less moise.  These two situations may create the need for diffar-
at filters within the tester. A fillr at s mxh like a sieve, it lets cxrtain sigmls through and stops others.
Wen you select dif ferat filters an the TMR00, you are selecting dif ferat low pass filters . This
meens thet the filter will at-off or attewate any signals aoove the aut of £ freqacy of the filter ad let
pass sigmals below. So a 500z filter thearetically will at ait any sigel thet is enterirng thet is over
500Hz. If the power tool you are using irputs torgue at a rate above 500Hz you might cut of £ the pesk
ad get a readirg that is too low. When you are using a hand wrench, the rate of application is slow, o
a 500Hz should work fine. To be safe, you ghuld first try using the 3600Hz filter with power tools. This
will let most of the sigsl pass through.

If you fird that your readings are amsistently high, or you get occasiamal pesks that are high, conpared
to the real application tarque (see testing of joint) you may be reading noise. Try using the 1500 Hz
fiter. No sirgle filter can be specified far every goplication.  This is sovewtet of a trial and ervor
process, however experience has shown that 1500 Hz is the filter selection that should work the the
best for most gpplicatians, fram harnd tools to power tools.



Accessories

Socket Extension

Hand Torque Wrench (TWX)

TorqueMate 200 ({44 mountz

Track Power Tool Angle
Tolerance
Peak | First Peak | High Low

Download Setup
Data in Memory ~ [aeAl

Rotary (RTSX)

Units

R

Tolerance Mode

u Zero u

Scroll Scroll

Right Up

Bench Mounted Transducer

Mechanical Loaders

! Computer - Use Windows 95




Accessories (cont.)

Hand Held Wrenches (TWX)
for Production ard Quality Auditing.
See Page # 1.8 of
Mountz MC10 Catalog

Torque Wrench Calibration Loading
Bench
for the Galilbration Ieb. Use with
Mountz Bench Mounted Transducers
(BMX) .
See Data Sheet

In Line Socket (SMX)
and Rotary (RTSX) Transducers fr
Qality Axditing and Production.
See Page # 1.9 of
Mountz MC10 Catalog

Bench Mounted Transducers (BMX)
for Production Testing ard the
Calibration Isb.

See Page # 1.6 of
Mountz MC10 Catalog



Accessories (cont.)

Battery Pack

NiMH 8.4V 1.12h
Part Number: 771170

Battery Charger

Ipit: 115 VAC60 HZ
Output:12 VDC 300 mA
Part Nurber: 771044

Adapter

D-Sub 9 pin to 6 Pin RJ12 (TorqueMatefi Plus)
Part Number: 701031

o Transducer Cable
27 Z
// 10 Pin Modular Plug to Open Wie

Part Number: 065145

RS232 Cable

6 Pin to 6 Pin Modular
Part Number: 065150




Specifications

Hiis'o o1 T 1o’ A 1 to 4 Mv/v Full Scale
Bridoe BXCItatian .o vttt it e e e e e e e 12 Vs
Sof tware Selectable FIlters . ... v vttt i i e e e e n 3600Hz, 1500Hz, 500Hz

(Other Filter Values Programmed Upon Request)

Glibration ... oi vt Dead Weidts (true) or Programmeble
(fast) @v/v ad rance)

DCCULACY « vttt eee e e ee ettt eeeee e +/- .25% ar better of readirg
from 10% to 100% of

rance +/1 ae digit

whichever is greater.

DiSPLAY « v e et tee et e et Larce 4 digit LD with additiawl

4 digit window.
Memory Capalify . .t v ittt ittt ee e Up to 1000 Readings
Communications ..........c.c.uuiuiuiuinininiinnnnenn RS232C, 8,1,n, 4800 BPS
POW T .t ittt et e e e e e e e e e NinH for layg life

Clockwise and
Counter- clockwise ogperation ................. Automatic, no switch reguired
Full acarracy in both directians.

POTEOUE ettt e et e e e e e e e Data#, Torque, Units Angle
Agle IOUE .ot i i it it it it e ee e e e Quadrature, 360 Counts per Rev.
Angle ReSOIULION & vttt it et e e ettt 1 Degree
Maximum Angle COUML . .ttt t ittt ittt ettt et et et eaee e 9,999
Battery Tife ... .. e e e Up to 10 Hours



