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Factors to consider in designing
a die clamping system

Presses

•	 Type
•	 Press tonnage
•	 Stripping force
•	 Shut height
•	 Working stroke
•	 Strokes per minute
•	 Dimensions of mounting surfaces
•	 T-slots
	    size and layout
•	 Ejectors
•	 Die cushion
•	 Feed guides
•	 Positioning

Dies

•	 Weight
•	 Die or mold dimensions
•	 Die height
•	 Clamping edge height
•	 Ejectors
•	 Feeder pass height
•	 Possible clamping positions
•	 Die handling and transport
•	 Disconnects for auxilliary 
	 energy for monitoring

Component parts of quick die clamping systems?

•	 Clamping elements suitable for dies and presses
•	 Energy supply unit
	 	 — pump unit
	 	 — machine hydraulics
•	 Control and operating panel
•	 Monitoring system linked with the press controls
•	 Accessories such as hoses and tubing
•	 Mounting of the elements onto the machine

Quick die clamping systems require standardization

Regarding:
•	 Clamping edge height
•	 Clamping edge depth
•	 Lateral dimensions
•	 Clamping points in/on the die, etc.



1/08	 B-3	 16345 Westwoods Business Park Dr.,  Ellisville, MO 63021 • phone (636) 386-8022  fax (636) 386-8034 • www.clrh.com/hilma

CARR LANE ROEMHELDSubject to change without notice

B

Characteristics of Tool Clamping Systems, Recommendations

Clamping elements	 Constant working pressure:	 See data sheets
	 Ambient temperature:	 158° F (70°C) maximum (other temperatures upon request)
	 Mounting position:	 any, unless otherwise stated
	 Piston velocity	 .4—10 in/sec
	 Leakage rate:	 at 6000 psi, 68°F Hydraulic oil (HPL 32)
	     —dynamic:	 (0.0001g) 0.00004 0z per double stroke
	 	 (ø = 1.25 in, stroke 1.57 in, V = 4 in/sec)
	 	 (0.0003g) .00012 oz per double stroke
	 	 (ø = 1.57 in, stroke 1.57 in, V = 4 in/sec)
	     —static:	 (0.03g) 0.001 oz in 24 hours

Oil recommendation	 Always use absolutely clean, fresh hydraulic fluid. Fill fluid under absolutely clean condi-	
tions. Almost all service problems are caused by dirty contaminated fluid.

	 	
	 	 	 Designation 	 Viscosity	 CLR P/N
	 Oil temperature (F°)	 (DIN 51-524)	 (DIN 515 19)	 (2 Gallon)	 Mobil	 Shell
	 32-104	 HLP 22	 ISO VG 22	 	 	 Tellus 22
	 50-122	 HLP 32	 ISO VG 32	 CLR-2-FL	 DTE 24	
	 68-140	 HLP 46	 ISO VG 46	 	 DTE 25
	 	 	   Other hydraulic fluids upon request

Fittings	 • According to SAE straight thread (J1926) UN/UNF-2A.  	 	
	 • According to DIN 2353, screwed plugs type B to DIN 3852 sheet 2 
	    (BSPP type, designated, ie., G1⁄4) When products are furnished with BSPP parts, 
	    fittings are supplied to adapt to SAE J514, 37° flared fitting. 
	 • Do not use additional sealing materials such as Teflon tape.

Tubing	 Seamless, low carbon steel tubing per SAE J524.

	 Outside diameter	 Wall thickness	 Hyd. pressure	 Thread 	 Fitting
	 	 (in)	 (in)	 (psi)	 SAE (in)	 DIN (BSPP)
	 	 1⁄4	 .049	 6,650	 7⁄16-20 	 G 1⁄4
	 	 5⁄16 (8mm)	 .065	 7,050	 1⁄2-20 	 G 1⁄4
	 	 3⁄8	 .065	 5,900	 9⁄16-18 	 G 3⁄8

	 Tubes should be dimensioned as short as possible. Tubes for single-acting spring return 	
cylinders should not exceed 16 feet, tubes for double-acting cylinders may be longer. 	
Make sure tubes are installed with large radius bends.

Hose connections	 For connection of the clamping elements we recommend high-pressure hoses with 4x 
safety factor at the maximum operating pressure. Special designs should be used for 
hoses subject to constant movement, e.g. hoses for oil supply to the slide. Use large 
radius bends and prevent the hoses from chafing. Please contact us for advice.

Starting the system, Maintenance	 Read operating instructions before starting the system. Use clean and new oil. Bleed the 	
complete system by operating the pump at low pressure (300 psi), until the oil which 	
comes out at the highest point is free from bubbles. Since hydraulic valves are very sensi-	
tive to dirt, make sure that no impurities are carried into the hydraulic oil. Oil change 
should be made at least once a year.

Dynamic pressure in the hydraulic system	 Due to friction in tubes, screw fittings, valves and cylinders a pressure of 15-30 psi is nec-	
essary for proper oil circulation. The retracting springs in cylinders with spring return is 	
designed for a maximum dynamic pressure of 30 psi. If the cylinders move slowly, or if the 
stroke is not fully extended, the dynamic pressure must be reduced (larger tube diameter, 
shorter tubes, less screw fittings, connection in parallel and not in series, less weight on 
the piston).

	 In applications with double-acting cylinders dynamic pressure is likely to occur, when 
pressure is applied to the rod side and the larger oil volume of the piston side must flow 
back to the reservoir through narrow tubes and valves. 

	 Normally, dynamic pressure has no negative effect. However, if in applications with swing 	
clamps and swing sink clamps 725 psi are exceeded, this may cause premature wear of 
the swing mechanism and result in malfunction (see catalog sheets).
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Thread size		  M6	 M8	 M10	 M12	 M14	 M16	 M20	 M24	 M30	 M36	 M42	 M48	
Property class 8.8
(between SAE grades 5 and 8)		  (.24)	 (.32)	 (.39)	 (.47)	 (.55)	 (.63)	 (.79)	 (.95)	 (1.18)	 (1.42)	 (1.65)	 (1.89)

Permissible test load	 (lb)	 2,700	 4,700	 7,700	 11,000	 15,100	 20,500	 32,000	 46,000	 73,000	 108,000	 147,000	 193,000	
to DIN 267 sheet 3 

Max. permissible preload	 (lb)	 1,800	 3,200	 5,200	 7,200	 10,100	 13,500	 21,400	 30,600	 44,000	 72,000	 98,000	 128,000
(utilizing 2/3 of the yield point)

Required	  (ft-lb)	 7	 16	 33	 55	 90	 140	 280	 460	 890	 1,550	 2,500	 3,700	
tightening torque

Maximum manual	 (lb)	 1,800	 3,200	 5,200	 7,200	 10,100	 12,600	 15,100	 15,800	 15,800	 15,800	 15,800	 15,800	
clamping force*		

Clamping force by using	 (lb)	 1,100	 2,000	 3,400	 4,700	 6,700	 8,300	 9,900	 10,400	 10,400	 10,400	 10,400	 10,400
strap clamp (leverage = 2:1)

Number x piston Ø	 (in)	 1x.63	 1x.787	 1x.984	 1x1.260	 1x1.575	 1x1.732	 1x2.165	 1x2.480	 1x3.150	 1x3.937	 1x4.724	 1x5.512

for obtaining the preload							       2x1.260	 2x1.575	 2x1.969	 3x1.969	 4x1.969	 2x3.150	 3x3.150

specified in line 3, at 6000 psi							       3x.984	 3x1.260	 3x1.575	 4x1.575	 6x1.575	 6x1.969	 8x1.969

Mechanical clamping and unclamping	(sec)	 11	 12	 13	 15	 17	 18	 22	 26	 36	 (50)	 (70)	 (100)
time per clamping point**

Hydraulic clamping and unclamping	 (sec)	 0.8	 0.9	 1.0	 1.1	 1.2	 1.3	 1.5	 1.8	 2.2	 3.0	 4.0	 5.0
time per clamping point***

Recommendations	 If there are	 Transition	 Max. permissible	 Manual clamping
	 several clamping	 from manual to	 clamping force	 not advisable;
	 points, hydraulic	 hydraulic	 cannot be achieved	 hydraulic
	 clamping	 clamping	 manually;	 clamping only
	 is recommended	 	 hydraulic clamping
	 	 	 preferred

*	 Clamping force that can be achieved manually by using a wrench to DIN 894 and by applying a manual force of 34 Lbs
	 coefficient of friction 0.14.

**	 Total time required in case of mechanical clamping and unclamping to obtain the clamping force specified in line 5, regardless of
	 preparation time. Clamping stroke = .236. When using clamping arm, multiply values by 1.4.

***	 Total time required in case of hydraulic clamping and unclamping to obtain the clamping force specified in line 3. Electric power unit
	 with electrovalves. Pump delivery 146 in3/min at 6000 psi. Clamping stroke .236.

	 Clamping time
	 for other clamping strokes	 Time for mechanical clamping 	 = t { h 	 t = Clamping time specified in lines 8 and 9
			         6      (s)	 h = Clamping stroke (in)
		  Time for hydraulic clamping 	 = t { h { m 	 m = Stroke factor 0.8 for stroke > .236 in
			           6         (s)       	 Stroke factor 1.2 for stroke < .236 in

	 Clamping time
	 for several clamping points	 Time for mechanical clamping 	 = t { n (s)	 t = Clamping time specified in lines 8 and 9
		  Time for hydraulic clamping	 = t { n -0.8 (n-1) =t (s)	 n = Number of clamping points

B

Clamping force, Clamping time
for mechanical and hydraulic clamping
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Calculations

	 500	  1,000	  1,500	    2,000    (LBS)     

100,000

75,000

50,000

25,000

(LBS)

50 g

30 g

10 g

Weight of the upper die

Acceleration 
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Symbols used in Hydraulic Clamping Systems 
according to ISO 1219, DIN 24 300

Constant
displacement pump

Variable
displacement

Hand-operated 
pump

   Air pump

Cylinder,
single-acting

Cylinder,
single-acting
with spring return

Cylinder,
double-acting

Pull cylinder,
single-acting
with spring return

Pressure generators

Hydraulic cylinders

Valves

Energy transmission
Hydraulic oil supply and accessories

Other equipment

Hollow piston cylinder,
single-acting

Hollow piston cylinder,
single-acting
with spring return

Spring clamping cylinder, 
pulling

Spring clamping cylinder, 
pressing

Swing sink clamping ele-
ment, double-acting

Swing clamping element, 
double-acting

2/2-way valve 
with shutoff in 
neutral position

2/2-way valve 
with flow in 
neutral position

3/2-way valve 
with shutoff in 
neutral position

3/2-way valve 
with flow in 
neutral position

Check valve

Check valve 
with spring

Check valve, 
pilot controlled

Pressure relief valve

Sequence valve

Pressure regulator 
valve

Throttle valve,
non-adjustable

Throttle valve,
adjustable

One-way restrictor

Manual operation 
general

by button

by lever

by push-button

by spring

by solenoid

by hydr. pressure

Pressure source

Operating line

Control line

Flexible line

Electric line

Line interconnec-
tion

Line crossing

Bleeding point

Outlet with tube con-
nection

Pressure connection

Screw coupling

Quick connect cou-
pling

Rotary coupling
one-way

Rotary coupling
3-way

Reservoir

Pressure accumu-
lator

Filter

Cooler

Pressure regula-
tor unit

Pressure gauge

Differential pres-
sure gauge

Thermometer

Flow meter

Pressure sensor

Pressure switch
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Clamping Methods

clamping ELEMENT		   Catalog Section

Sliding clamp, angular clamp, 	 C, Dclamping bar, hollow piston cylinder, 
wedge clamps with flat clamping edge 
spring clamping cylinder, 
extending clamp, mechanical clamps
	

Pivot and pull clamp,	 d, gwedge swing clamp
electromechanical clamping elements	
	

Rapid clamping system 	 f, gwith pusher chain
Hollow piston cylinder
Angular clamp, electromechanical	

Wedge clamp 	 dfor dies with tapered clamping edge	

Double-T clamping bars	 ePull clamping element	

Swivel and pull clamps, hydraulic	 e, gSwivel and pull clamps, electrical
Swing-sink clamping element
Swing clamping element

	

Pull clamping element with T-slot	 e

 Clamping principles	 Examples of clamping

Die

Die
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