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Core Task:  Metallurgical Testing 
Analytical Techniques Surface Roughness/Feature/ Microhardness/Photo 
 
 
 
 
 
Metallographic observations: 
 
A welded sample was received for analysis (see fig.1).  The target of the analysis was to revealed quality of the 
friction stir welding process. The results of the analyses are provided below. 

 

 
 

As-received for analysis.                       Figure 1.                    Reduced size. 
 

Surface Roughness: 
by Mitutoyo Model: SJ-201P surftest profilometer. 

 
Analytical method ASTM D7127-07  
 

Description Result Units 
Roughness, surface maximum Rz 137 µm 
Roughness, surface average Ra 29.4 µm 
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As-received for analysis.                       Figure 2.                    7X 
Macro-image illustrates top view of the welded region. 

 
Welded sample submitted for investigation was sectioned transversally through the welded region, 
metallographically prepared in accordance with ASTM E3-11, and microscopically examined in the 
as-polished and etched conditions at critical location. Please see micro-images of representative 
structure and description on following pages. 
 

 
 

 
 

Etched condition                          Figure 3                                  7x 
Macro-image illustrates transverse cross-section through the stir-welded region. 
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Etched condition                          Figure 4                                  50x 
Micro-image illustrates center region of the stir-welded. 

 
 
 

 
 

Etched condition                          Figure 5                                  50x 
Micro-image illustrates HAZ at the right side of the stir-weld region. 
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Etched condition                          Figure 6                                  50x 
Micro-image illustrates HAZ at the left side of the stir-weld region. 

 
Physical tests: 
 
Analytical Method: ASTM E384-10ε

1 
 
Micro-hardness traverse readings were taken on the transversally sectioned and mounted sample from 
Parent metal side “1”, through welded region, to Parent metal side “2” using Vickers at 300 gram-force 
load. 
 
Distance from joint line 

(mm.) 
Vickers micro-hardness HV0.3 

Parent metal  “1” Parent metal  “2” 
0.00  89 
±0.5 89 91 
±1.0 89 90 
±1.5 87 91 
±2.0 87 89 
±2.5 83 89 

                ±3.0 83 85 
                ±3.5 83 83 
                ±4.0 82 84 
                ±4.5          83 83 

±5.0 78 83 
                ±5.5          80 82 

±6.0 78 81 
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The data and information presented herein, while not guaranteed, are to the best of our knowledge accurate and true. No warranty or 
guarantee implied or expressed is made regarding these analytical results, since securing and properly preserving representative samples 
and since sample custody chains are beyond RTI control. The results provided by RTI are neither intended to suggest product 
merchantability, nor for use in infringement of any existing patent. RTI will not assume any liability or responsibility for any such 
infringement. Alteration or reproduction other than in its entirety is not authorized by RTI Laboratories, Inc. It is implied that some or all 
of the parameters reported herein are not covered by accreditation scope. Accreditation scope documents can be inspected at 
www.rtilab.com or are available by request. A2LA certificate numbers 570.01 and 570.02. The recording of False, Fictitious or 
Fraudulent Statements or entry on this document may be punishable as a Felony under Federal Statute. All testing performed under RTI 
quality manual 1-QAO-001 rev L issued Dec. 2008 and has been audited and deemed compliant to ISO Guide 17025 rev. 2005. 
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  Parent metal 1              Distance from joint line /(mm.)            Parent metal 2 

Hardness profile across the cross section of the weld 
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