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1. Coherently Diffracting Domain Size 18. Warren—Averbach Fourier Analysis

2. X-ray Diffraction (XRD) 19. Scherer

3. Scherrer Equation 20. Homogeneous Diffracting Domain

4. Williamson—Hall Analysis 21. Size—Strain Plot (SSP)

5. Peak Profile Modeling 22. Halder-Wagner

6. Rietveld Method 23. Symmetric Voigt Function

7. Polycrystalline 24. Warren-Averbach

8. Single Crystal 25. Fourier Coefficients

9. Scanning/Transmission Electron Microscopy (SEM/ 26. Materials Analysis Using Diffraction (MAUD)
TEM) 27. Total Pattern Analysis System (TOPAS)

10. Dynamic Light Scattering (DLS) 28. General Structure Analysis System (GSAS)
11. Full Width at Half Maximum (FWHM) 29. Direct Fourier Transform (DFT)

12. Integral Breadth (IB) 30. Cosine Fourier Transform

13. X’Pert HighScore 31. FullProf

14. Origin Pro 32. Rietveld Refinement

15. SigmaPlot 33. HighScore Plus

16. Monochromatization 34. Variance Method

17. Beam Focusing
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1. Base Metal (BM)

2. Heat-Affected Zone (HAZ)

3. Weld Metal (WM)

4. C-Scan Imaging

5. Phase Morphology

6. Non-Destructive Evaluation (NDE)

7. Untempered Martensite

8. Phased Array Ultrasonic Testing (PAUT)
9. Total Focusing Method (TFM)

10. Plane Wave Imaging (PWI)

11. Cold Metal Transfer (CMT)

12. Flux-Cored Arc Welding (FCAW)

13. Post Weld Heat Treatment (PWHT)

14. Dog-Bone Specimen

15. Vilella’s Reagent

16. Colloidal Silica

17. Electron Backscatter Diffraction (EBSD)
18. Scanning Electron Microscope (SEM)

19. Vickers Microhardness (HV0.1)
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21. Mode Conversion
22. Peak-to-Peak
23. Gauge Section

24. Pattern Region of Interest Analysis System

(PRIAS)

25. Inverse Pole Figure (IPF)

26. Fine-Grained Heat-Affected Zone (FGHAZ)
27. Coarse-Grained Heat-Affected Zone (CGHAZ)

28. Intercritical Heat-Affected Zone (ICHAZ)
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1. Differential Scanning Calorimetry
(DSC)

2. Thermal Transitions

3. Melting Temperature (Tm)

4. Glass Transition Temperature (Tg)
5. Crystallization Temperature (Tc)

6. International Confederation for
Thermal Analysis and Calorimetry
(ICTAC)

7. Amorphous

8. Crystalline

9. Semi-crystalline

10. Thermoplastics (TPs)

11. Thermoplastic Elastomers (TPEs)
12. Liquid Injection Molding (LIMs)
13. Thermosets (TS)

14. High-Density Polyethylene (HDPE)
15. Polyethylene (PE)

16. Polypropylene (PP)

17. Polyvinyl Chloride (PVC)

18. Polyamides (PA)

19. Polyoxymethylene (POM)

20. Polytetrafluoroethylene (PTFE)
21. Polyethylene Terephthalate (PET)

22. Acrylonitrile Butadiene Styrene
(ABS)

23. Polystyrene (PS)

24. Styrene Acrylonitrile (SAN)
25. Polyether Ether Ketone (PEEK)
26. Polyester (PES)

27. Thermoplastic Adhesives

28. Polyvinyl Acetate (PVA)

29. Thermosetting Plastic and Rub-
ber Adhesives

30. Epoxy (EP)

31. Silicone Rubber (SR)

32. Curing

33. Polyurethane (PUR)

34. Toluene Diisocyanate (TDI)

35. Methylene Diphenyl Diisocya-
nate (MDI)

36. Natural Rubber (NR)
37. Silicone Rubber (SR)
38. Specialty Rubbers (S)

39. Ethylene Propylene Diene Mono-
mer (EPDM)

40. Nitrile Butadiene Rubber (NBR)
41. Neoprene (CR/NR)

42. Butyl Rubber (BR)

43. Polybutadiene Rubber (PBR)

44. Rubbers (R)

45. Styrene-Butadiene Rubber (SBR)

46. Length-to-Diameter Ratio (L/D)
47. Polyester (PES)

48. Polyamide 6 (PA6)

49. Polyacrylonitrile (PAN)

50. Heat Capacity (Cp)

51. Enthalpy of Melting

52. Heat Flow

53. Endothermic Event

54. Exothermic Event

55. Dynamic

56. Isothermal

57. Polyurethane (PU)

58. Polyisobutylene (PIB)

59. Polyvinyl Alcohol (PVAL)

60. Low Density Polyethylene (LDPE)

61. Medium Density Polyethylene
(MDPE)

62. Linear Low Density Polyethyl-
ene (LLDPE)

63. Polyamide 11 (PA11)
64. Polyamide 610 (PA610)
65. Polyamide 66 (PA66)
66. Polycarbonate (PC)

67. Polyacrylonitrile (PAN)
68. Heating Rate

69. Annealing

[17 http://www.ictac.org/index.html/avalibale in 31, January 2018.
[2] Nemati, S., Rapid Methods for Identifying Widely used Industrial Plastics, Pooya Baspar Amirkabir Co, 1-43, 2014.

[3] Nemati, S., Description and Review of Chemical, Thermal, and Mechanical Properties of Engineering and Super-
Engineering Thermoplastic, Dadkhah Publications, 1st ed, 1-219, 2015.

[4] Campo, E. A., Industrial Polymers, Hanser Gardner Pubns, 2nd ed, 1-180, 2007.

[5] Nemati, S., Qualitative and Quantitative Analysis and Identification of Polymers, Experimental and Practical, Jahad
Daneshgahi Publications, Amirkabir Industrial Branch, 2nd ed, 1-284, 2016.

[6] Hoffman, W., Rubber Technology Handbook, Hanser Publishers, 1st ed, 1-611, 1989.

&=y

[7] Frequently Asked Questions, Differential Scanning Calorimetry (DSC), A Beginner's Guide, PerkinElmer, Inc., 2014.

[8] Hohne G. W. H., Hemminger W. F., Flammersheim H. J., Differential Scanning Calorimetry, Springer-Verlag Berlin
Heidelberg, Germany, 2nd revised and enlarged ed., 1-300, 2003.

[9] Dean D., Differential Scanning Calorimetry, University of Alabama at Birmingham, TA Instruments, USA, May 2014.
[10] DSC131, Application Note, M141-vl, SETARAM, 7, rue de I'Oratoire F-69300 CALUIRE, France.

[11] Standard Test Method Transition Temperatures of Polymers by Differential Scanning Calorimetry, ASTM Standard,
D 3418-02, 2002.

[12] DSC131, Commisionnig Utilizations, A/DSC131-1A, SETARAM, 7, rue de 1'Oratoire F-69300 CALUIRE, France,
2006.

[13] DSC 131 EVO, Putting into Service, Applications, F/DSCI31EVO-1A, SETARAM , 7, rue de 1'Oratoire F-69300
CALUIRE, France, 2015.

[14] Standard Terminology Relating to Performance Validation in Thermal Analysis, ASTM Standard, E 2161, 2008.
[15] [15] SETSOFT 2000, User’s Manual, SETARAM, Ver1.3, 2004.
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1. Mechanochemistry 21. Shaker Mill
2. Mathew Carey Lea 22. Vortex Mixer
3. Ball Mill (BM) 23. Neat Grinding (NG)
4. International Union of Pure and Applied Chemistry 24. Liquid Assisted Grinding (LAG)
(IUPAC) 25. Friscis
5. Green Chemistry 26. Glove Box
6. Grinding Aids 27. Schlenk Line
7. Mercury(I) Sulfide (HgS) 28. Inert Atmosphere
8. Heinrich Otto Wieland 29. Bromopyrine
9. Gibbs Free Energy (AG) 30. Tetrahydrofuran (THF)
10. Wilhelm Ostwald 31. Dimethyl Sulfoxide (DMSO)
11. Electrochemistry 32. Riboflavin Tetraacetate
12. Paul T. Anastas 33. Light Emitting Diodes (LED)
13. John Charles Warner 34. Benzyl Alcohols
14. Atom Economy 35. Polymer Assisted Grinding (POLAG)
15. Laszlo Takacs 36. Polyethylene Glycol (PEG)
16. Michael McCormick 37. Multi Component Reaction (MCR)
17. Timothy P. Hanusa 38. Adolph Strecker
18. Milling Process 39. CALB (Candida Antarctica Lipase B)

19. Ball Mill
20. Polymethyl Methacrylate (PMMA)

40. Active Pharmaceutical Ingredients (APIs)
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This study examines a method that has been proposed as an alternative to the use of chemical
solvents. This article provides a definition of mechanochemistry, its history, and a review of
research conducted on various reactions in this field. The first systematic and targeted research
in the field of mechanochemistry was conducted in the late 19th century by Matthew Carey Lee.
Mechanochemistry is defined as a type of chemical synthesis that is carried out by activating
external mechanical energy, such as grinding two solid materials. Grinding solid materials in the
chemical industry is carried out through ball mills, and various tools and systems have been
developed for this purpose. Mechanochemistry is ranked as one of the top ten technologies in the
world by the International Union of Pure and Applied Chemistry (IUPAC) and is recognized as an
efficient method in green chemistry.

Abstract

Keywords

Mechanical chemistry, milling, green
chemistry, grinding, ball milling.
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Identification of Polymers by
Differential Scanning Calorimetry

Differential Scanning Calorimetry is an analytical method that can be used to study changes
and transformations caused by heat transfer in polymers. This method is used to study
phenomena known as thermal transitions. Thermal transitions are changes that occur in the
structure of a polymer when it is heated or cooled. These transitions include the melting of
crystalline polymers, known as the melting temperature, the glass transition temperature, and the
crystallization temperature. The study of these transitions provides valuable information about the
thermal behavior and structural properties of polymers. By analyzing these thermal transitions,
which have specific and distinct values for each polymer, polymers can be identified. In this
article, first, different groups of polymers and their characteristics are introduced, then by defining
the test factors, differential scanning calorimetry curves are described and various methods of
performing the test are examined. Interpretation of these curves is carried out to identify polymers
by measuring changes such as melting temperature, glass transition temperature and crystallization
temperature, and the effect of changing the test factors on the results obtained is stated. In
addition, the curves obtained from performing the test for several widely used polymers, along
with their related data, are presented in different parts of the text.

Keywords
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Differential Scanning Calorimetery (DSC), Polymers, Thermal
Transitions, Glass Transition Temperature, Melting Temperature,

Crystallization Temperature and Polymer Identification.
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Abstract

To maintain the structural integrity of welds and characterize their distinct zones—especially
under service conditions where microstructural evolutions directly impact mechanical properties
and joint durability the application of advanced non-destructive evaluation (NDE) techniques is
essential . In this study, high-resolution ultrasonic imaging was employed to differentiate the three
primary weld zones: the Base Metal (BM), the Heat-Affected Zone (HAZ), and the Weld Metal
(WM). Specimens fabricated via two distinct welding processes were tested using a through-
transmission immersion configuration to investigate shear wave behavior and the influence of
microstructure on wave amplitude and scattering. A comparison of C-Scan imaging with
metallography, hardness mapping, and microstructural data revealed that variations in wave
amplitude are a direct reflection of differences in grain size, phase morphology, and the intensity
of thermal transformation across the various zones. Furthermore, this method can non-de-
structively delineate the boundaries between the BM, HAZ, and WM. The findings demonstrate
that this micron-scale ultrasonic imaging technique is a powerful tool for identifying regions
susceptible to performance degradation or damage, offering significant potential for integration
into advanced Non-Destructive Evaluation (NDE) systems for the precise monitoring of steel
welds.

Keywords

Grade 91 steel, Welding, Microstructure, Heat-Affected Zone
(HAZ), Ultrasonic imaging, Non-destructive evaluation (NDE),
Wave amplitude, High resolution.
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A Review of Methods for Crystallite Size
Determination Using X-Ray Diffraction (XRD)

Abstract

The coherently diffracting domain size is one of the key parameters in the characterization
of nanostructured materials, directly influencing their physical and chemical properties. X-ray
diffraction (XRD), as a non-destructive and widely used technique, is extensively applied to
determine the coherently diffracting domain size in crystalline materials. Various approaches
have been proposed for estimating the coherently diffracting domain size, the earliest and most
common of which is based on the analysis of diffraction peak broadening in XRD patterns. In this
paper, the theoretical foundations of different methods for measuring the coherently diffracting
domain size using XRD are reviewed, including the Scherrer equation, Williamson—Hall analysis,
and peak profile modeling methods such as the Rietveld method.
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Analysis and investigation of accidents
using the TRIPOD-BETA method in a
petrochemical industry

Accidents were analyzed and investigated in Abadan Petrochemical Company using the
TRIPOD-BETA (root cause analysis) method. To implement this method, interviews were
conducted with the company's employees and questionnaires were distributed. Based on the
employees' statements and questionnaire responses, the accidents were analyzed using the
Investigator (3) software. The results showed that human error and unsafe behaviors are the
main causes of accidents. Also, the management's perspective and commitment to safety
are considered one of the most important factors in accident prevention, which unfortunately
has a very limited role in this company.

safety, accident, tripod-beta, accident analysis,
human error.
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Bl Abstract

With the increasing expansion of solar power plants, the stability of pile foundations against
environmental loads, such as wind, has become one of the most critical engineering challenges
in constructing these facilities. Due to the large wind-exposed surface area of the panels, these
structures are continuously subjected to axial uplift (tension) and lateral loads. Consequently,
conducting accurate load tests in accordance with international standards is essential to ensure
safety and optimize design. This article aims to elucidate the precise laboratory requirements and
technical procedures stipulated in ASTM D3689 and ASTM D3966 standards for solar projects.
The paper examines specialized aspects of working with testing equipment, including the accuracy
of load cells, the calibration of hydraulic jacks, and the sensitivity of displacement measurement
gauges. According to ASTM D3689, load cell accuracy must be within 1% of the applied load, and
periodic equipment calibration (maximum interval of 6 months) is mandatory for result validity.
Furthermore, the "Quick Test" method is introduced as an optimal solution for projects involving a
large number of piles. Regarding lateral loads, the requirements of ASTM D3966 concerning the
configuration of reaction systems and the necessity of maintaining clear spacing (minimum 5 times
the pile diameter) to prevent stress interference are analyzed. By providing a detailed explanation
of test setup technical details and proper instrumentation, this article offers comprehensive
guidance for specialized laboratories and consulting engineers to enhance the quality of field
monitoring in the renewable energy industry.

Keywords
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