
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

This equipment is generally used to test the corrosion resistance of materials under 

fixed stress in environments containing H₂S and highly corrosive conditions. The 

device is designed and manufactured in accordance with the NACE TM0177 

standard. The test is an accurate and cost-effective method that allows researchers 

to apply a constant uniaxial tensile force in a corrosive environment. In this test, the 

sample is subjected to a specific tension, after which the effect of the corrosive 

environment on the material's behavior is examined. The test chamber is made of 

transparent acrylic polymer and features a gas inlet and outlet. 

Technical Specification 
- Capability to test samples up to 100,000 psi (60,000 to 90,000 psi is optimal). 

- Cylindrical test chamber made of completely transparent acrylic plexiglass. 

- Completely watertight and airtight. 

- Equipped with H₂S inlet and outlet. 

- Features a single-piece, highly precise ring to apply tension. 

- Comes with a digital indicator for accurately determining deflection and the support 

base. 

Device Setup Instructions 
1. Remove the test chamber from the ring by unscrewing the two large nuts on 

the device’s main screws (upper and lower nut) (Figure 1). 

2. Under normal conditions, the chamber does not need to be opened. If cleaning 

is necessary, unscrew the longitudinal screws on all four sides of the chamber, 

then carefully remove the upper and lower caps. Handle with care to avoid 

fracturing. After cleaning, reinstall the caps, ensuring the device’s O-rings are 

correctly positioned. Secure the longitudinal screws by tightening them in a 

crosswise manner by hand. 

3. Insert the test sample, designed in accordance with the NACE TM0177 

standard (Figure 2), fully from the bottom of the chamber (where the packing is 

visible). Ensure the protruding length of the screw on both sides of the chamber 

is nearly equal, with both screw threads fully exposed outside the chamber. 

4. Ensure the nut beneath the base of the ring at the bottom of the device is tightly 

secured. 

5. Turn the lower nut of the main ring screw until the lower screw head becomes 

visible. Place the chamber centrally within the ring, align both screws, and ensure 

direct contact. Then, fully tighten the lower nut by hand until all threads of the 

sample are engaged. 

6. Tighten the upper screw’s lower nut until the upper screw head is visible. 

Align the upper screw head with the sample, ensure direct contact, and turn the 

upper nut until all sample threads are fully engaged. 

 
Note: Ensure that both the sample and screws at the top and bottom are properly aligned and in 

contact. Misalignment may cause incomplete thread engagement, increasing the risk of damage. 



 

 

7. Pour the test fluid into the chamber through the gas inlet. The liquid level 

should fully submerge the sample. 

8. Install the digital indicator and fix that in the manner that the spindle be in it 

mid-distance of it ends. Set the digital indicator to zero. Determine the applied 

stress and ring dimension changes from the reference table on the ring base. For 

example, if any 1KN equal 0.05 mm, for the applied load of 1000 Kg, the strain 

should be 0.50 mm, meaning the ring must deflect up to 0.50 mm. The applied 

stress should be calculated via dividing the applied load to surface area of sample 

(31.65 mm2). 

9. Using a wrench, tighten the upper screw nut until the ring reaches the desired 

strain level. 

10. Connect the gas inlet and outlet. 

11. The exiting H₂S gas should first enter the trap chamber and then the 

neutralizer chamber. Ensure the neutralizer chamber is filled with fresh 10% 

NaOH before starting the test. The hose on the lid must be submerged to the tank 

bottom. 

12. Purging process according to the NACE TM0177 standard: 

   - First, purge the chamber interior with neutral gas (such as nitrogen) at a rate 

of 100 ml/min for at least one hour. 

   - Then, purge with H₂S gas at a flow rate of at least 200 ml/min for one hour 

to achieve the required H₂S concentration. 

   - Finally, inject H₂S gas with positive pressure. 

13. The test duration is 720 hours. Once completed, close the gas inlets and allow 

the gas to dissipate. 

14. Remove the test sample from the chamber's upper section (the area without 

packing). Clean and inspect it following NACE TM0177 guidelines. 

Safety issues 
- Before purging H₂S, always wear the appropriate H₂S mask and ensure gas 

detectors are operational. 

- Prior to testing, confirm: 

  - All chamber connections (inlet and outlet) are securely sealed. 

  - The trap chamber’s inlet and outlet are properly tightened. 

  - There are no bends in the silicon hose. 

  - The neutralizer tank lid is closed and the NaOH level is adequate. 

  - The chamber’s head screws are securely fastened. 

  - The hood is turn on throughout the test. 



 

 

Fig 1. Proof Ring 

 

Fig 2. Sample drawing 


