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Tie Bar Extension Measuring Chain
for Clamped or Screwed Installation in Injection Molding Machines
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Type 9827A...

Tie bar ex ten sion meas ur ing chain con sist ing of a quartz lon-
gi tu di nal meas ur ing pin with in te grat ed cable and a min i a ture 
charge am pli fi er.

Measurement of tensile and compressive forces•	
Installation in holes ø11/12/16/20 mm with a clamping •	
sleeve
Screwed installation for holes D13 and D16•	

Description
Tie bar ex ten sion meas ur ing chains are ad justed to the prop er ap-
pli ca tions by Kistler. De pend ing on meas ur ing chain and ap pli ca-
tion, the sen si tivity is 0,7 ... 1,2 V/100 µε resp. 7 ... 12 mV/µε.
The measuring chain ist available on a clamped longitudinal ver-
sion and screwed longitudinal version. The screw version is rec-
ommended for the measurement of large extensions. 

The nom i nal out put volt age is 5 V. Meas ure ments in the over load 
range (up to 6 V) can be im ple ment ed with out re stric tions.

The ex ten sion due to the clamp ing force in the tie bar caus es a 
change of the pre load in the sen sor. The sen sor yields a pi e zo-
elec tric charge pro por tion al to the pre load vari a tion. The elec tric 
charge is con vert ed in to a pro por tion al out put volt age in the 
charge am pli fi er. The sensor must be preloaded until it yields a 
charge of –40 000 pC.

The op er at ing load cor re sponds to max. 20 % of the load due to 
pre load ing, where by on prin ci ple the lon gi tu di nal meas ur ing pin 
can be load ed by ten sile or com pres sive forc es.

Application

Meas ure ment in One Tie Bar
The meas ure ment of the tie bar ex ten sion in one tie bar of an 
in jec tion mold ing ma chine or press can be used to mon i tor or 
con trol the damp ing force.

Meas ure ment in Four Tie Bars
When meas ur ing the ex ten sion in all four tie bars the pre cise 
clamp ing force can be eval u ated from the sum of the four in di-
vid u al forc es. This ar range ment al lows for a pre cise ad just ment 
of the in jec tion mold ing ma chine or press.

Technical Data

Measuring range (typical)1) µε ±500 

Overload µε ±1 000

Sensivity (typical)2) mV/µε ±10

Linearity % FSO <±2

Threshold µε	 0,1

Operating temperature range °C −20 ... 85

Output Voltage V ±5

Input Voltage (Overload)3) V <±6

Power supply V DC 10 ... 36

Charge yield pC –40 000 

during preloading of the sensor

1) Sensor installed under preload, yielding a charge of –40 000 pC

2)  The exact values of the uniform sensitivity and their tolerances are given 
in the table on page 2 and 3

3)  The nom i nal out put volt age is 5 V. Meas ure ments in the over load range 
(up to 6 V) can be im ple ment ed with out re stric tions

The force meas ure ment for en sur ing mold safety is on ly pos si ble 
and rel e vant if the meas ure ment is made in all four tie bars.

The tie bar load can be adapt ed for asym met ric molds. 
More o ver, all tie bars can be mon i tored in re gard of over load 
(tie bar rupture).
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Data and Dimensions

     Diameter  Length   Spanner Size AF

Type  Uniform sensitivity  øD L1 L2 L3  SW1  SW2

   mV/µε mm mm mm min./max. m

 9827A1291  −11,8 ±5 % 20 31 44 0,18/1,5 1) 11  8

 9827A1392  −7,3 ±5 % 16 31 44 0,18/1,5 1) 11  8

 9827A2491  −10,9 ±5 % 12 22,5 39 0,18/1,5 1) 7  –

 9827A2591  −11,7 ±5 % 11 22,5 39 0,18/1,5 1) 7  –

1) The length of the measuring chain L3 can be chosen with respect to mounting.

 It should be ordered exceeding the length of the mounting bore by about 0,1 ... 0,2 m.

Measuring Chain with Clamped Measuring Pin

Mounting
The lon gi tu di nal meas ur ing pin is clamped through tight en ing 
by means of an expansion anchor in the bottom of the bore.
The high clamp ing force se cures the pin for all op er at ing loads.

Fig. 1:   Measuring chain with clamped measuring pin   

Fig. 2:   Mounting bore for clamped installation

Mounting Bores

Fig. 3:   Clamped showing tie bar shoulder installation

Fig. 4:   Operating principle of clamped installation
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Measuring Chain with Screwed in Pin

Data and Dimensions

     Diameter  Length   Spanner Size AF

Type  Uniform sensitivity øD   L1 L2  L3   SW1  SW2

   mV/µε mm       min./max. m mm   mm

 9827A1192  −10,2 ±5 % 13  – –  0,18/1,5 1) 11   8

 9827A1192  −9,2 ±5 % 16  – –  0,18/1,5 1) 11   8

1) The length of the measuring chain L3 can be chosen with respect to mounting.

 It should be ordered exceeding the length of the mounting bore by about 0,1 ... 0,2 m.

 

Mounting
The lon gi tu di nal meas ur ing pin is screwed in the bore.

Fig. 8:   Operating principle of screwed installation

Mounting Bores

Fig. 6:   Mounting bore for screwed measuring pin

Fig. 7:   Screwed without shoulder

Fig. 5:   Measuring chain for screwed measuring pin
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In stal la tion of the Meas ur ing Chain

Clamped Installation
 In tro duce sen sor in to the bore by means of the cor re spond ing 
spanner, then po si tion it.

Preload with:
•	Preload tester Type 5991 
 Preload to –40 000 pC
 Connect amplifier and install it in the tie bar.

Screwed  Installation
•	 Grind bore base with end fin ish ing tool Type 1300A27 and in-

sert sen sor in to the bore with cor re spond ing spanner.

Preload with:
•	Preload tester Type 5991 
 Preload to –40 000 pC
 Connect amplifier and install it in the tie bar.

Fig. 11:   Charge amplifier circuit

Fig. 9:   Charge amplifier dimensions 

 art. no. 7.690.020 and 7.690.021

Fig. 10:   Pin allocation — coupling socket

Charge Amplifier

Cal cu la ting the Tie Bar Load ing
Con ver sion of the ex ten sion sen si tiv i ty (mV/µε) in force sen si-
tiv i ty (kN/V) with giv en tie bar size:

 Example

 Se = 7,3 mV/µε	(Type 1392)
 d = 150 mm
 E = 2 · 105 N/mm2 (Stahl)
 V =  460 mV

 F [N] =    =  2 227 000 N
      =  2 23 MN
      

Se [mV/[µε] Sensor sensivity 

U [mV] Output signal of measuring chain

e [µε] Strain in tie bar

d [mm] Tie bar diameter

E [N/mm2] Modulus at elasticity of the tie bar material

σ [N/mm2] Mechanical stress in the tie bar

F [N] Tensile force in tie bar 

1 [µε] 1 microstrain = 10–6 m/m

     460 · 2 · 105 · π · 1502

4 · 7,3

       F = σ · A      σ = e · E      Α =        ε = 

       F = 

π · d2

4 
U 
Se

U · E · π · d2

4 · Se
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Included Accessories      Art. No./Type
Cylinder screw       6.120.004•	
Spring washer        6.230.051•	
Amplifier by measuring chains     7.690.020•	

 Type 9827A1291, 9827A1392,
 9827A2491, 9827A2591

Amplifier by measuring chains     7.690.021•	
 Type 9827A1192
 

Optional Accessories      Type
Spanner key SW7      1369sp100 ... 800•	

 (Lmin = 0,1 m/Lmax = 0,8 m)
Spanner key SW8      1389sp400 ... 1 000•	

 (Lmin = 0,4 m/Lmax = 1,0 m)
Spanner key SW11      1387sp100 ... 800•	

 (Lmin = 0,1 m/Lmax = 0,8 m)
Reamer       1300A27•	
Preload tester       5991•	
Cable for preloader tester      1965A•	
8-pin connector       1500A57•	
Extension cable     Z16636sp•	

 (Lmin = 0,09 m/Lmax = 3 m)

ø20 mm bore with clamped measuring pin 1291

ø16 mm bore with clamped measuring pin 1392

ø12 mm bore with clamped measuring pin 2491

ø11 mm bore with clamped measuring pin 2591

ø13 or ø16 mm bore with  1192 

screwed measuring pin

Ordering Key

 Type 9827A  


