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Introduction: NASA Lunar sample educa-

tionnal set is an ideal collection in teaching mate-

rial science through textures [1]. We could ex-

perience such benefits during our studies and 

teachings in the last 18 years of NASA set use. 

Both natural and industrial processes have com-

mon primary parameters [2] and exotic lunar 

petrographic cases make attractive this subject. 

Here we give an overview of some basic benefits: 

 

Structural hierarchy of materials: Structural 

hierarchy is the first main introductory synthesis, 

which helps to place the observed phenomena 

among the scales and sizes (Fig.1.).  
 

 
 

Fig. 1. Structural hierarchy of some solid crystalline materi-

als: steel, rock, opal (with specific hierarchy). On the left 

end, there are branchings to meteoritic structural elements. 

In a material column left is the element, which builds up the 

next hierarchy level. Arrows point this structure [2]. 

 

Lunar and Industrial Comparison of the coun-

terpart textures and processes: Textural analog 

studies play the most important role in our space 

materials education courses. Students know ba-

sics on petrographic textures and fundamentals of 

the macroscopic materials, the realm of the tex-

tural world is opened for them in the optical mi-

croscope [3,4].  

Industrial technology procedures: These pro-

cedures are forced motions for the materials. 

Therefore, it is important to show that a path ex-

ists, formed from machines as well as the leading 

processes, which can direct the transformations of 

the materials. In the case of natural processes, the 

resulted texture is the interplay of natural effects, 

however, in the industry these steps were 

planned. An example is shown from aluminum 

industry (Fig. 2.).  

 
Fig. 2. The main operations in the alumina industry proce-

dure. Squares show the materials, while the oblong at bot-

tom exhibits the instruments, which force the procedure. 
 

72275 and ceramic industry: The first analog 

study in respect of lunar and industrial processes 

and textures is that for breccias and ceramics.  
 

 
 

Fig. 3. The main operations in the impact process is inci-

dental, as compared to ceramic procedures 
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Technology procedure contains grind at the 

initial stage and then mixing, forming, heating 

and final burning (burnout) and cooling. In the 

impact process these “operations” of the proce-

dure is incidental (Fig. 3. and 4.), while in indus-

try it is austerely controlled [6].  

 

 
72275 breccia 

 

 
Szarvas-E. archaeo-ceramics 

Fig. 4. Apollo 17 breccia which shows breccia-in-breccia 

regions. Szarvas-Endröd sample is from an archaeo 

ceramic.  
 

12002, 70017, 12005 and steel industry: Ba-

salts and steels were found as analogs on the ba-

sic parameter of textures: the cooling rate. The 

main processing step is the cooling, and we sum-

marize the effect on Figure 5.  

 
Fig. 5. Two counterpart Temperature-Time-Transformation 

(TTT) diagrams: on the left the steel industry TTT contains 

the main textural types of steels: martensite, bainite, pearlite 

and the initial austenit; on the right the basaltic textures are 

arranged in a cooling rate sequence from the bottom: 

poikilitic, ophitic, subophitic, intergranular, intersertal, 

variolitic and spherulitic [2,5].  

12002 and the fiberglass industry: The 

12002 basaltic sample contains thin needles of 

pyroxenes. This mineral prefers a needle form in 

rapid cooling conditions and a special fiberglass 

industry, the basaltic-fiber producing technology 

is the counterpart, even the factory was visited in 

some courses in Tapolca, Hungary [7]. There the 

melted basalt of Diszel quarry (also visited as 

Apollo landing site analog, near Tapolca) is 

flowed on rolling steel cylinders and the precipi-

tating needles are handled in a procedure to form 

fiberglass elements for architectural industry.  

74220 and glass industry: Orange soil sam-

ples represent special cooling rate indicators. The 

distinction between black and orange colored 

droplets is caused by the colloidic fine iron-oxide 

minerals precipitation initiated in the slower cool-

ing droplets. (The flight of the black droplets was 

longer in the hot gases, while orange glasses were 

dropped quickly to the cold surface.) 

Results: Students were active in finding 

textural counterparts of the studied lunar samples. 

Ceramic industrial cases were also studied in 

archaeometric context, too. Synthesis was the 

most valuable achievement, as students told about 

this during  courses. It was easier to begin the 

physical chemistry course with the basis of 

textural studies of so far and yet analogous 

processes. This indicates that students can 

understand easily a relationship between lunar 

sample formation in volcanism and impacts and 

industrial technologies.  
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