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Minerals such as alkaline feldspars, lagioclases and feldsparatonides, alvin pyroxenes, if

No alteration

altered, such as water with appropriate pH, water and heat solids, etc., are transformed to

secondary minerals and lose the texture of rocks, loose and disintegrate, and masonry.

The presence of joints and fissures in the rock textures, either in relatively large joints or in

No geological complications
blocks during mining.

small joints, to lead reduces the strength of the stone and cannot be extracted from the slab

No layering very loose.

Schistosed rocks such as shales are not suitable because of the inability to work on them and

Ability to cut, polish and polish

Stones that are pitted due to tectonic stresses, texture inconsistencies or weathering effects
are less polished and will probably not sell well and therefore will not be expensive.

Hardly acceptable

The hardness of the masonry rocks varies greatly, with the hardness of the rocks varying from
very low (soapstone) to more severe than steel (granite).

The charismatic beauty and color Desirable stone has a uniform and light color and does not change color against sunlight and

thebaine ambient weather.

The absence of clay layers within  Filling the grains with clays in seemingly sturdy rocks greatly reduces their resistance to
the rock water. Clay compounds are more susceptible to weathering than other minerals.

Low porosity and water absorption  Porosity is one of the factors contributing to breakage and separation of stone from the surface

coefficient

of the building. This is usually due to water penetration through the rock pores and freezing

and causing seams and crevices.

Having adequate compressive and
tensile strength

For most construction work, a compressive strength of 400 kg / cm 2 is sufficient.

Proper durability

Resistance to physical and chemical weathering
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Glass fiber (http://polymersun.com)

Fracture strain Tensile Elasticity Special Diameter Deformation Density Type of
% strength coefficient Weight of string Temperature (g/cmd) glass
(GPa) (GPa) (g/cmd) (um) (c9)
35-2 2-4 80 2.6 10-13 840 2.6-2.5 E
Carbon fiber (http://shimiafsoon.com)
Fracture strain Tensile Elasticity Special Thickness Pattern Weight Barcode
% strength coefficient Weight (g/m?
(GPa) (GPa) (g/cmd)
1 2.6 230 1.9 0205 Twill texture 200 5% ESA-
% C200T
Plastic, (Geyer et al, 2017) www.iew.ir
Fracture strain Tensile Elasticity Special The method of Daily production World
% strength coefficient Weight analysis of tehran production
(GPa) (GPa) (g /cmd) (Ton) (Billion ton)
15-13 0.9 4 1.1 Biological & non- 1000 8.3

biological
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. Amount of (Violin  Amount of e -
Test Method Unit Esther) (polyester) Specification Properties
ASTM D2196 mPa.s 45-35 600- 400 Viscosity
ASTM D1639 MgKOH /g 10 Medmum Acidic number
ASTM D1259 % 62 65 - 60 Percent Solid
min 13-10 25-10 . Gel time
- Technical —
ASTM D2471 - 88 min 17-13 30-15 Baking time
% 200- 170 200- 170 Maximum heat
ASTM D1544 Gardner Ma’i‘g‘”m Color
ASTM D1298 g/cm? 1.1-1.2 Density
ASTM D2583 Barcol 45-35 50 - 40 hardness
GPa 3.5-45 3-2 Molded resin Tensile modulus
ASTM D638 -
% 6-2 2.5-35 Elongation
ASTM D648 Oc 105 - 90 80- 70 Deformation temperature
Glass fiber Violin Esther resin Polyester resin Crumb plastic Carbon fiber

s S Sl 3 el G paae zalinlis s il s s oSl e cais SUI S GULL Y K

Al dg\;du&,ﬂb Oolas Ay S o iy omen
Ll 55 0 a5 (Crasher) S5 = K olKzus L 5 L bl
lea (5‘)’ )kf 3580 9 CJ_}UJA LSLAOJ‘.L‘ L: L;il.m\.}\:gf;wc
Ur.iuj(.t?.;\,o;;&\t{,m;}ﬂuiﬁ\;kwn
Sympe hualy gl o poslaal L (PSS gauals
j“é%&%d‘ﬂ&ﬁéb&&bd‘ﬁ
4.l>-JA)>.@ﬁj}g;ﬁ-é.\%&bo@@ﬁh&m:ﬁ
43 L},.plcﬁjsv.@.ada\‘ Jodr b S5 slads s 3
3 e O sy Sl W e LSLQ&M £y~ ‘Ll}-JA BE

A B o L 5 D s 5 ahss g5 A w3k Ok

Ee St ol fole XY
F23 35 5 reb Gl 5l oS eme S
Sk Slge Kon 5 Olars (0235) o Slages AL
s e oo kil s ol Glag 0 gl S il s
Sk & 5 b b 855 0nl L r eslizad 5 A5
Gl S5 sl il e, L sdiS G e
Peng and ) L 5s o atle Coslite sl J&o 5 o slis
o 53 peas K el -1 Y K2 L(Qin, 2018
(ilweslel ¢l e ol a5 s oo 0L S S |y G
a o 53l ilesl bl 5 (65503 Jaul 5 B - b
L (Sl 5 Oligs (l) il § S 4w (3l el

5 Liea YU Cwslis (glyls @gﬁdufw Sepl ey


http://shimiafsoon.com/

0/ ;A;m_;;,jg\;ly,w-)pﬁmwufwéu&.ﬂéﬂ)\s,rm1w)ﬂ
Coley bl nbosl ads 2T a3 5 ad wle KL
: L % Mixing o) Processin o) Performing ) A
Preparation ® @oogg ‘oogoo tests % Artificial Stone
s S b e Y IS
..... Takab Granite = Nehbandan Granite sss+s+  Alamut Granite
100
&0 |
@ |
o8 60 ' .
85 Grain size mm ;
[a o |
8 a0 '
. | L |
{ ~ Y- }
T |
= -l-'!-l""*.#h |
]
0/01 0/l 1 10
LabK gl ¥ K
5 Fen sl cxle s as,y LS. 53358 slse o ys ¥ J g
Hal;;iner Agg‘l;/igate fiber% resin%
0 .
- plastic% — Examples
Acid & Takab, Alamut, Violin
cobalt Nehbandan Glass  Carbon Ester Polyester
0.04 89.34 0 0 0 0 10/66 Polyester without additive
0.04 89.34 0 0 0 10.66 0 Additives without violin ester
0.04 84 0 5.96 0 0 10 Polyester with glass fibers
0.04 84 0 5.96 0 10 0 Violin ester with glass fibers
0.04 84 0 0 5.96 0 10 Polyester with carbon fiber
0.04 84 0 0 5.96 10 10 Violin ester with carbon fiber
0.04 84 5.96 0 0 0 10 Plastic polyester
0.04 84 5.96 0 0 10 0 Plastic violin ester
ol e eSS das e Ol 1 eSS e ) aaly
D32 N | - - . . .
Cc=g5—r— () el iy pllas S Al 005 S w
10+-60
Froas Sl Llg e oSl glals op 2855 as Do S ar a s A O ) (St 5 Y odal,
RS o s D3g s 5y Kles S s ol 5l s dw s sl S GG Gk &l g (Saes Al S0s 5
— Deo ()

% Dy



¥ AJL).; T.A.)}:.w ..U.;- AAREN Q\:..,..A)

Q\ﬁ‘wwwu el e i ,,w.ks" 9k~ r».l;d.l?,m/?

)
Dyp2 044 Dgy 3.1
- - =11 =280~ 27 _ 1631
= DDy Z+019 “1° w=p =019 163

5 (Uniformity Coefficient) s o, o g5 L

-4ls (ge35d>s 5 (Curvature coefficient) Siws o o
(Well) 55 (gtuails 15 ol 5 5 lacKin 4 gad (gl
ol Lab & & &S el ile ol .z Graded Soil
A 5 LS R ek s sl &5 e e |y OB
slge e ol plo sl azdls ) bglses el slge 2l
Ll o A Sl 35 o 53 ) il S S siily
s e b K S5 Slasiie oS cl Jlile ol
Golis Cuslin b o sme S Gl A5 e 5 A2
az,b ¥ ISs L(ACH Committee 221, 2007) s 55 o YU

MJ&QL&; b ol sl L;GM L;LA&M» 6)\J§rl;

No additives

OF 3l baails a3 Yo &S S5l Wil5 e oS ol glails

ASQ,WA6\4&\:dﬁ)ﬁjléDlo.sﬁs),Uh:JS)ﬂ

35 Kles S s OF Sl Ladls Aoy Ve oS S5l Wl e

S B N B S

D)
D2 044 Dey 2
= Do.Dg  2%0.19 “=p, 019

S5 Sl St o s S e dlb

2 (nf) Olog
2]
D302 1 Dey 28
= — = =1. =—=——=23.
Ce= DD 31:019 1 w=p o To1z 2333

CHlS Gl Sl cud 5 S oS anle
D (A ol

I
Nehbandan.
1

R W R NI E L NP T

(s o Sl s JSIT OIS 5050 55,158 sl s SIS
OAE 1) b Sl S5 il 03 S asie |y Cudse s
s S Ol 5y asly SR 5 (O0E e e
S ol 33 i Jolse 51 i o o SIS 550 53 o st
SIS i gad o sSens Soe andllae &gl il S AL
3Ly e OIS 53Ny (S s 550l (S s slS Je
Aol gl e e DL 1) Sl sl S 5 sl ol s

335y SLSE G pad 5 gsSes Ser pblle B

L Olhg 5 Spdl (S cuil §F K wbis G5 Y

XRD 5361 5 0152, o s Koo
Ol 1y b gl 5l o a8 S 580 e sl O IS5
SUS 53 Sk, oL L 1S slay sk OGS el S e e
ST sl sk s (SKaeSla 5 Ll JSIT 225 sla s 5k
- SanSlh 5 3l (K55 5 5d g0 0 us s s bl
Slambesl s Kl cims Vs 5l Ll e sl sla

el pl g5y Ko anlllae Ol Ll S AL el



v/ Cilie 35580 3l5m 5 0is Lok ale o gias s S ¢l 5 oSl )

38 S XRD T S wiged ke pb (s
(S3k 5 e ol pizen s XRD el il 0 Jsir
s e 0L 1y el A3 Sl K &gl wlis SIS

GS $lsb b ol il 8 45,158 5 s olewdls JISIT la 5k b OlS cl $ 51 o s8us Son slas 0 K3

335 m 03 O 53 IS 550 5y 5 5dS (sl sk b gl il 8 i e 5 Sl dlls (o

g 5 gl (OIS S bt G5 S 5 s ol e o XRD T ks 0 g

Brand Geology name Mineralogical composition Analyze XRD
Takab Mylonite Alkali Feldspar, Quartz, Biotite, Chlorite, Albite, Labradorite, orthoclase, quartz,
Granite Granite Serist hornblende, muscovite
Alam_ut Biotite-bearing Plagioclase, Clino pyroxene, Biotite, Labradorite orthoclase, albite, anakite, biotite
Granite gabbro Muscovite

Nehbandan Monsoon . _ - . - . .
Granite Granite Alkali feldspar, quartz, biotite, cericite Microclinic, Labradorite, Quartz, Mosquito
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o000 , — \ Violin ester without additives

2000 Polyester without additives

70.00 Polyester glass fiber

o 60.00 Plastic polyester
Plastic violin ester —
Violin ester of glass fiber
Carbon polyester
Carbon violin ester S
0.04 0.05 0.06

MPa

sEiegEeaEEE BB

Violin ester without additives
Polyester without additives
Polyester glass fiber

Plastic polyester

Plastic violin ester

Violin ester of glass fiber

Carbon polyester

Carbon violin ester

0.04 0.05 0.06
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100.00
Violin ester without additives
80.00 Polyester without additives —
é’ 70.00 Polyester glass fiber
60.00 .
Plastic polyester
50.00 I
Plastic violin ester
30,00 Violin ester of glass fiber
20.00 Carbon polyester D
10.00 - —
Carbon violin ester
0.00
(] 0.01 0.02 0.03 0.04 0.05 0.06
MPs
9.00
oo g
6.00
5.00
4.00
3.00
2.00
1.00
0.00

m Nehbandan
Adamut
m Takab

m/s

4000
3500
3000
2500
2000
1500
1000

500

m Nehbandan
Alamut
m Takab

Polye st
er
without
additive
s
.89

2.02
5.96

Polyeste
r without
additives

3005
3112
3619

Violin
ester
without
additive
s
7.29
8.20
6.29

Violin
ester
without
additives
3025

3388
3832

Carbon
polyest
er

5.83
7.23
6.18

Carbon
polyeste
r

3205
3341
3417

Carbon
wviolin
ester

6.11
5.88
6.69

Carbon
violin
ester
3197
3147
3221

Polyest
er glass

7.87
2.31
6.83

Polyeste
r glass

3010
3591
3443

Glass
wviolin
ester

821
2.63
8.60

Glass
winyl
ester

3345
2849
3192

Plastic Plastic =
polyest wiolin §
er ester E

==

=

=

=

5.82 6.79 =
5.26 7.34 =
=

a4.92 5.80 =

Plastic Plastic =
polyeste wi vyl =
r ester =

o

S

3111 3215 =
-

=

2921 3479 .

2354 3111
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20.00
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=Ty
Polyester Violin Carbon Carbon Polyester Glass violin Plastic Plastic :_E
without ester polyester violin ester glass ester polyester violin ester =
additives without 2
additives :‘;
M Nehbandan 12.82 12.59 14.35 18.26 14.81 15.29 10.37 12.19 g
Alamut 10.77 10.41 15.07 16.87 14.80 15.26 12.17 13.19 E
W Takab 11.54 11.19 17.13 21.64 14.75 21.98 10.43 13.99 -
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00 =
Polyester Violin Carbon Carbon Polyester Glass Plastic Plastic =
without ester polyester violin glass vinyl polyester vi Nyl e
additives without ester ester ester E
additives
m Nehbandan 0.92 2.41 0.69 1.12 2.42 2.37 1.75 0.61
L1 Alamut 0.28 1.72 0.56 0.48 3.44 3.12 1.36 0.18
H Takab 0.29 1.26 0.38 0.83 2.79 1.87 0.76 0.19
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