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                                                                                    上海思为仪器制造有限公司

Rope Tension Testing Instrument Manual
I. Applied Occasions

   Rope Tension Testing Instrument can be applied to various occasions, such as power industry, telecommunications industry, transportation industry, glass curtain wall decoration, ropeway industry, construction industry, pleasure grounds, tunnel construction, fishing, major research institutions and teaching institutions, testing institutions and other occasions involved with the tension of ropes and steel wire ropes.
II. Functional Features
1. It has the rope structure with tension force, and can be measured directly without the need of being taken apart.

2. It has the light weight, simple structure, convenient operation, and applies to any situations.

3. It has the stable performance, high measurement accuracy, with automatic system compensation function. When the specification of the tested rope is the same as the rope tension testing instrument rope number, the measurement accuracy can reach 2% error or less within the rated measurement range.

4. It has broader range of measurement, with 15 kinds of rope-diameter measuring functions.

5. Applied range: applied to flexible, stretched ropes, such as various steel wire ropes, high-strength ropes, etc.

6. Accuracy grade: 2～6% of maximum function (depending on the rope form and features).

7. Rope Diameter: ¢6～¢40mm.
III. Physical Form and Structure
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1. function keys 2. LCD screen 3. handle 4. Rs232 9-hole socket and power socket 5. support seat  6. positioning block 7. locking block 8. hand wheel
IV Specification parameters of model
	model specifications
	SEH-20
	SEH-50
	SEH-100
	SEH-200

	maximum load value (KN)
	20
	50
	100
	200

	Divided load value (KN)
	0.01
	0.01
	0.1
	0.1

	output connector
	Rs232 9-hole socket

	power
	rechargeable battery  charger (charging voltage 100V～240V)

	operating temperature
	5℃～35℃

	transport temperature
	-10℃～60℃

	relative humidity
	15%～80%RH

	operation
	No  vibration focus and corrosive media around

	net weight
	5kg

	dimensions
	650×375×100mm


V. The Working Principle

The determination of rope force is classified into two types: intrusive and non-intrusive. The so-called intrusive force test refers to that at the ends of or in the middle of the rope, after having it cut, attach it to a pull sensor, and read out the rope force directly, which is one of the most accurate and visualized method of measuring force, as is shown in the following diagram 1 and 2.
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  Diagram 1

[image: image3.jpg]Rope force sensor Support saddle

- -—

Pulling rope Pretension N





    Diagram 2

This force testing method requires large investment; only applies to pilot studies and a few projects that have huge tonnage and high requirements. It does not apply to pre-stressed structural projects with large amount of rope layout.
The non-intrusive force measuring method is also divided into two kinds, one is the vibration frequency measurement method, namely, there are function relations between the rope self-vibration period T and the rope inner tension H, between the rope length L and the rope quality W. Through the formula it can be known that if the rope vibration period T is measured, the rope inner tension H can be calculated. The principle is relatively simple, but in the process of transforming the vibration into signals, and then exporting rope pull value through computer processing, more instruments and equipments are required and it is more difficult for workers to grasp. Besides, it is inconvenient for high-altitude operations. In addition, the supporting conditions at the rope ends have influence on the vibration cycle, and also on the force measurement accuracy. Another principle of rope force measurement is based on principles of mechanics. As is shown in the following diagram, there are function relations between the horizontal displacement δ of rope force and the pull H, between the horizontal force P and the length of the rope. Under the condition that displacement keeps a certain values, the more the rope pull H, the greater the horizontal force P.
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Liquid Crystal Display: The above principle is also relatively simple, but the relation between the horizontal force and the rope force, is still relevant to the rope diameter, the cross-section structure, the rope extending rate and the degree of the pull. We can obtain exact and stable rope force through amendments of the microprocessor and precise calibration and so forth. It has reached the level of similar foreign products through trial and testing.
VI. Screen Display
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1. PEAK Display

When “PEAK" is displayed, it shows the Peak mode (peak value hold mode),and the display screen shows the peak value until it is manually cleared; when there is no “PEAK” display, it shows that the” track mode” (the real-time load value mode), and the values on the screen change with the changing load value.
2. MEM Display

When data are stored in memory, “MEM” will be displayed. Press “Save” key to view the memory data, and “MEM” flashes.
3. Unit Display
The letters of “K”, “N”, “kgf” and “lbf” respectively form “KN” (kilo Newtons), “t” (ton), “Klb” (kilo pounds)”as shown in

4. MAX, MIN Display

When the measured value is greater than the maximum value, MAX is displayed;

When the measured value is less than the minimum value, MIN is displayed.
5. Power Display

Power consumption display [image: image6.jpg]


and low battery warning

VII. Introduction of Buttons

1. ON / OFF Button: can be used to turn on and turn off the instrument.

2. MODE Button: users can enter into the setting menu by pressing this button in the measurement screen, and can press this button to save data in setting the data.
3. MEMO Button: it is used to save the measurement data, and long-press this button, users can enter into the view screen. When viewing the screen,
pressing this button, users can select the currently stored measurement values.

4. Zero-set Button: in real-time measurement, pressing this button, users can modify the zero point. At the peak value and automatic peak value, pressing this button, users can clear the peak value, and return to zero point; in viewing the screen, pressing this button, users can clear the currently stored measurement values, and by long-pressing this button, users can clear all stored measurement values. In the user setting screen, pressing this button to return to previous screen without   saving the data.
VIII. Starting-up Display
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IX. Introduction of Functions

1. Setting Function

a. Unit Setting: After the starting-up display, press “Set” button to enter into the unit setting, press the “Zero-set” button each time to switch the three units of N, kg, and Ib. Select the unit desired, then press “Set” button to enter into next function setting, as is shown in the following diagram:
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b. Peak Value Setting: after last step operation is completed, press “Set” button to enter into the peak value setting, and press “Zero-set” button each time to switch between the two modes of PEAK (showing peak value hold mode) and the absence of such sign display (showing the real-time load value mode). Select the desired mode, and then press “Set” button to enter into next function setting, as is shown in the following diagram:
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c. Lower Limit Value Setting: after last step operation is completed, press “Set” button to enter into the lower limit value setting, respectively press “Save” button and “Zero-set” button to adjust the numbers, select the desired value, and then press “Set” button to enter into next function setting, as is shown in the following diagram:
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d. Upper Limit Value Setting: after last step operation is completed, press “Set” button to enter into the upper limit value setting, respectively press “Save” button and “Zero-set” button to adjust the numbers, select the desired value, and then press “Set” button to enter into next function setting, as is shown in the following diagram:
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e. Backlight Function Setting: after last step operation is completed, press “Set” button to enter into the backlight function setting, press the “Zero-set” button each time to switch between the two modes of YES and NO. Select the desired mode, and then press “Set” button to enter into next function setting

f. Auto-off time setting: after last step of operation is completed, press “Set” button to enter into auto-off time setting. Respectively press buttons of “Save” and |Zero-set” to adjust the numbers and select the values required, and after “Set” button is pressed, the setting completion screen is displayed. Finally, return to the measurement mode
2. Rope Number Rank Selection

After turning on the instrument, press “MEMO” button for long time（About 4 seconds) to enter into the rank selection, click “ZERO” button to select ranks, and then click “MODE” button, the system will save the data. The instrument will be automatically turned off, and after that, it is restarted. As following pictures:
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3. Save Function

a. In the normal measurement state, press the “Save” button to save one obtained measurement value under testing;

b. Press “Save” button for as long as 4 seconds to enter into the view screen, in which “MEM” sign is flashing, and you can see the stored data, and then press “Save” button to see next set of data. Press “zero-set” button to return to measurement mode
X. Usage Methods
1. Select the rope number ranks according to the diameter of tested ropes. (Specific button-pressing operation can refer to item 2 of function instruction in last section)
Table of Corresponding Rope Number Rank Selection Standard 
	      Measurement range

diameter
rank
	20KN
	50KN
	100KN
	200KN

	01
	8mm
	12mm
	16mm
	20mm

	02
	10mm
	16mm
	22mm
	24mm

	03
	12mm
	22mm
	26mm
	30mm

	04
	16mm
	26mm
	30mm
	36mm

	05
	20mm
	30mm
	36mm
	40mm


Special ropes can be correspondingly and physically calibrated according to clients’ requirements.
Note: In testing, put the top point of the rope right towards the positioned block, and press tight the tested rope onto the positioning block.

1. Release the locking handle, make the tested rope go through between the locking block and positioning block, and make the two supporting seats completely contact the rope, as is shown in the following diagram.  Press the “zero-set” button to select the measurement modes (real-time load value mode, peak hold mode, peak hold automatic discharging mode).
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2. Screw tight the locking handle, press tight the tested rope onto the positioning block, and the value shown is the actual tension force value of the rope tested.
XI. Security Cautions

Note
   The wrong operation may lead to damage of the instrument or cause serious accidents. The instruction manual illustrates the major issues to prevent accidents and the usage of the instrument. Therefore, please read this manual carefully before operation, and properly keep it for re-reading.
If it is the testing of striking load, please choose the model with the maximum load doubling the tested striking load.
Warnings:

1. Do not use this instrument beyond the maximum measurement range. Otherwise, it may lead to sensor damage, or even accidents.

2. When the test value exceeds the measurement range, the buzzer will ring continuously, and at this moment please remove the load quickly or reduce the load.


Safety Cautions

1. Please use the matching charger for charging, otherwise, it will cause circuit failure, or even a fire.

2. Do not use the power supply beyond the rated voltage of the charger, or it may cause electric shock or fire.

3. Do not plug or unplug with wet hands, or it may cause an electric shock.

4. Do not pull or drag the power wire to unplug the charger plug, in order to avoid the electric shock caused by breaking the wire.

5. Please use soft cloth to clean the instrument. Immerse the cloth into the water containing detergent, wring it dry and then clean up the dust and dirt.

Note: Do not use volatile chemicals to clean the instrument (such as volatile agent, thinner, alcohol, etc.)
6. Do not operate the instrument in the following environments:

(1) moist environment   (2) dusty environment

(3) places where oil or chemicals are used  (4) places having vibration focus around
7. Please operate and stock the instrument Aunder the prescribed temperature and humidity, or it may result in equipment failure.

8. Do not self-repair or self-transform the instrument, or these acts may cause permanent instrument failure.
Measurement Screen
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