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1 INTRODUCTION
1.1 Scope.  This document provides general instructions required to activate, operate, and secure the Satec Systems, Inc. 120K Universal Test Machine.  The procedures can be adapted to a specific test control operating procedure.

1.2 Purpose.  The procedures in this document define the requirements to use the universal test machine to support structural loads testing of space flight hardware components.

1.3 Applicability.  The procedures in this document are applicable to all users of the Satec Model 120CB Universal Test Machine within the aforestated scope and purpose.

1.4 System Description.  The Satec Model 120CB Universal Test Machine, located in Bldg 4619, Rm 153, can electromechanically apply tension and compression axial forces up to120K lbsf.  The column width is 33.5 inches; tension and compression openings are adjustable to 60 inches in height.

1.5 General.  More detailed operational and hardware installation information is available in the “Instruction Manual For Satec Systems, Inc. 120K Universal Testing Machine.”  The manual is located in the Structural Strength Team (ET21) Central Files, Building 4619.

Note:  Step-by-step detailed procedures for setting-up and conducting tests utilizing the various servo control configurations are described in the instruction manual.  The following instructions are written as a guideline for setting-up a test and operating the machine in the manual control mode.  It is recommended that the manual control configuration be used for normal specimen testing.  If specific test requirements require the use of servo control configurations, consult the instruction manual for detailed setup and operating procedures.

2 REFERENCE DOCUMENTS
Instruction Manual for Satec Systems, Inc. 120K Universal Testing Machine,

Model  120CB-1010.

3
SAFETY 

For safety critical test -- specific safety requirements and hazard control procedures will be specified in the relevant Test and Checkout Procedure.

4
CALIBRATION

4.1  Check Universal Test Machine for valid calibration dates.  An out of date calibration will require recalibration or waiver to calibration before use.  Contact the MSFC Calibration Facility if calibration dates are invalid.  Proceed if calibration is valid.

4.2  Switch the electric power switch located on the lower left front of the console to the ON position.  Allow the machine’s electronics to stabilize for approximately 20 minutes before initiating the first test sequence.

4.3  Press range button D on the Load Module (see Figure 1).  The load range selected (2400), units (Lb), actual load, and peak load (PEAK) will be displayed on the MARK III Digital Indicator.  Adjust the Coarse and Fine Zero Reference Controls on the Load Module to zero Actual Load (L#) value.

4.4  On the Load Module, press and hold the CHK button.  The load cell check            value of @-1170 lbs should appear for the Actual Load.  Any load cell check value other than @-1170 lbs will indicate a hardware or electronic problem in the test machine that must be investigated before proceeding.

4.5  On the MARK III Digital Indicator, press the Mode button until Strain(S1), Position(PS), Actual Load(L#), and Peak Load(PK) are displayed. 
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Figure 1.  Loading Range, Units, and Zero Reference Controls

4.6
Press the range button on the Load Module to select the lowest load range usable to facilitate test conduct load (see Table 1). 

TABLE 1

	RANGE
	ENGLISH

(lbsf)
	METRIC
(kg)
	SI
(N)

	
	
	
	

	A
	120K
	50K
	500K

	B
	  24K
	10K
	100K

	C
	    6K
	2.5K
	  25K

	D
	 2.4K
	   1K
	  10K


5
POSITIONING CROSSHEAD   

5.1
The Machine has a test article opening of 60 inches in height.  The crosshead can be positioned up or down to allow the machine to receive the test specimen.  The manual controls that regulate the movement of the loading crosshead are located on the Control Module (Figure 2).  The function of each item on the control module is described in the following paragraphs. 

CAUTION: Maintain extreme caution while positioning the crosshead.  Inadvertent contact of the crosshead with the test article or other test fixturing while the crosshead is in motion could result in damage to the test hardware, test fixturing, or the test machine mechanisms.
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Figure 2.  Crosshead Motion Manual Controls

5.2
SPEED ADJ:  This potentiometer controls movement of the crosshead as a percentage of the maximum speed of the selected clutch (Low, Medium or High).  The clutch is selected on the Servo Module.  If the Medium clutch is selected and the speed adjustment potentiometer indicates “500” (50.0%), the testing speed of the crosshead will be 1 inch/minute. (See Table 2 for clutch speed information)

TABLE 2

	Setting
	Clutch Speed Range

	
	

	High
	0.2 in./min. to 20 in./min.

	Medium
	0.02 in./min. to 2 in./min.

	Low
	0.002 in./min. to 0.2 in./min.


5.3
STOP:  This pushbutton will stop the loading crosshead at any point in its travel. If any of the other pushbuttons are actuated, the STOP pushbutton must be pressed prior to selecting another function.

5.4
XHD UP:  This pushbutton will signal the loading crosshead to move upward at the speed determined by the clutch speed selected and the speed adjustment potentiometer setting.  This can be used for both test setup and manually controlled testing operations that require upward movement of the loading crosshead.

5.5
XHD DOWN:  This pushbutton will signal the loading crosshead to move downward at the speed determined by the clutch speed selected and the speed adjustment potentiometer setting.  This can be used for both test setup and manually controlled testing operations that require downward movement of the loading crosshead. 
5.6
MAX SPEED:  This pushbutton, used primarily for test setup, allows the operator to move the crosshead up or down at the maximum speed rate of the selected clutch.  To use this feature, press MAX SPEED, and then press XHD UP or XHD DOWN to provide crosshead movement in the desired direction.

5.7
TEST:  This pushbutton signals the loading crosshead to begin a test under servo control configuration.  Refer to the servo module section of the Satec instruction manual for procedures required to set up and run a test employing the servo control configuration.

6
TEST CONDUCT
Note:  The procedures in this section stipulate that all necessary test fixturing is installed, the test specimen is loaded properly in the test fixturing, and test setup is in a “loose pin” configuration.

6.1
On the MARK III Digital Indicator, press the F1 pushbutton to obtain a final zero offset reference for Actual Load (L#) and Peak Load (PK) values.  Simultaneously press pushbuttons F1 and F2 to obtain a final zero reference for the Position (PS) value.

6.2
Select clutch speed Low on the Servo Module.  

Caution:  Clutch speed Low should always be utilized during test conduct for normal specimen testing.  Never change the clutch speed selection while the crosshead is in motion.

6.3
On the Control Module, set the speed potentiometer fully ccw to 0.00%

6.4
For COMPRESSION testing, press the XHD DOWN button on the Control Module and increase the speed potentiometer (cw) from 0.00% until desired compression load rate is achieved.  Press the STOP button on the Control Module when the desired compression load is indicated on the MARK III Digital Indicator, Actual Load (L#).

6.5
For TENSION testing, press the XHD UP button on the Control Module and increase the speed potentiometer (cw) from 0.00% until desired tension load rate is achieved.  Press the STOP button on the Control Module when the desired tension load is indicated on the MARK III Digital Indicator, Actual Load (L#).

7
EMERGENCY SHUTDOWN

7.1
During test conduct, if a tension or compression load is achieved that exceeds the selected Load Module load range while the loading crosshead is in motion, a Test Machine over-range shutdown will automatically be initiated.  The Load Module will return to STOP.  And selection of the next higher load range on the Load Module will be required to resume and continue movement of the loading crosshead.

7.2
If the operator is unsure of the Test Machine status, i.e., rate of crosshead movement or Actual Load (L#), during test conduct while the crosshead is in motion, the STOP button on the Load Module should be pressed immediately.
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