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Abstract

The research for Integration of Computer Graphic Programs for Jewelry Design and
Manufacturing Process is the project to enhance the expertise of ornamental designer more
options in designing. With highly computer technology nowadays, it helps the jewelry
defsign and manufacturing process carry on more quickly and highly effective. But, the
expensive-cost has caused the problem to the small jewelry designing industries. From the
researching experience, the Computer Graphic used in printing designing, which creates
illustration of both 2 dimensions and 3 dimensions, could be applied in jewelry design and
transfer the database to the Computer Program that controls the manufacturing machine.

From the research of Computer Graphic Programs that used in general designing
since January 2001, there are 26 programs as follows:-

1. Adobe lllustrator
Adobe Photoshop
Adobe PageMaker
Macromedia Flash
Macromedia Firework
Adobe Premiere
Macromedia Authoware

Macromedia Freehand
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Macromedia Director

-
(o]

. 3D StudioMax

-
-

. CorelDraw

. AutoCAD

- b
W N

. Painter

-
-

. Microsoft Publisher

-
on

. RayDram Studio 5.0

-
[+ 2]

. Macromedia Dreamweaver

—r
-

. Adobe Image Ready
. Design CAD Pro2000
. Rhino

. Intelli CAD

S & ®



21. Softimage

22. Microsoft PowerPoint
23. 3D Graphic

24. Maya

25. Adobe InDesign

26. SolidWorks

The Computer Graphic can be catagorized into 2 systems

CAD system (Computer Aided Design) use in printing design. This system can
create 2-dimension and 3-dimension illustration including drawing, designing and animation
in industrial system

CAM system (Computer Aided Manufacturing) is the computer program concerning
the industrial manufacturing.

The procedure of Jewelry Design by the Computer Graphic Program is to develop
database of jewelry design with CAD system and to transfer the data to the CAM system.

The research procedure can be divided into 3 parts as follows:-

Part 1 Data Formation is divided into 3 sections:-

Section 1.1 The research of Computer Graphic Program Usage and of Jewelry design.
Section 1.2 The selection of Computer Graphic Program and the model of jewelry design.
Section 1.3 The test-run of the Computer Graphic Program that is selected as the

integration program.

Part 2 The data analysis is divided into 3 sections:-

Section 2.1 The analysis of the result of the Computer Graphic Program research and of
the jewelry style.

Section 2.2 The analysis of research result.

Section 2.3 The analysis of integration result after using the Computer Graphic Program.

Part 3 The manufacturing of jewelry industry and the formation of the integration pattern which
is divided into 3 sections:- -

Section 3.1 The analysis of jewelry style for the manufacturing industrial system.
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Section 3.2 The formation of integration pattem and designing jewelry by using Computer
Aided Program (CAl).

Section 3.3 The industrial manufacturing of 50 pieces jewelry.

In order to make the research of Computer Graphic Program, many conceming
pa‘rties were invited to paricipate in this seminar to brainstorm their opinions. The
participants are the proprietors of gems and jewelry industries, the jewelry designer and
many experts involving in jewelry design. This seminar was held at the 15" floor of the
Faculty of Fine Arts, Srinakharinwirot University and there were 71 persons attended.

The detail derived from this seminar was the pattem of jewelry that is popular in the
foreign countries is white metal setting, geometric or graphic pattern. The natural pattem
such as flower, heart shapes are still in trend. The shape of gems still popular are round,
rectangular, oval shape. The popular cutting is marquise, cabochon and the color is clear
blue, clear dark blue and clear purple. The proprietors suggested that computer play a
great role in jewelry designing. It saves time in working, designing and manufacturing.
Therefore, the jewelry designer should have computer lilerate and be able to apply it in
designing because this is used worldwide and while Thailand is still siow in this kind of
technology. The designer should have marketing knowledge and could predict the trend of
jewelry style for the future. The computer graphic program could make the animation
image. The MAYA program could be used in jewelry designing but the cost of this program
is quite expensive. Therefore, if this program is to be adapted for merely jewelry designing,
it is not worth. At present, Thailand is still way back in jewelry designing compared to that
of the foreign countries. We should bring our distinguish point of our country to help in
designing. Most of jewelry designers know the Computer Graphic Programs such as
Adobe, Photoshop, AutoCAD, CorelDraw, 3D Studio MAX, JewelCAD and Adobe lllustrator
but they do not apply to their jewelry design works.

= -

The research showed that the professional designer group who use the Computer
Graphic Program, had given the information from the 26 programs, there are 10 programs
that could be used in jewelry designing industry catagorised in accordance with its

qualification as follows:-



The 2-dimension illustration program group - The designer must sketch in
designing the jewelry in order to conclude the fundamental structure before put
detail in it. The graphic programs in this group are as follows:-
1.Adobe lilustrator Program
2.Adobe PageMaker Program
3.Adobe Photoshop Program
4.CorelDraw Program
" 5.Adobe InDesign Program
6.Macromedia Freehand Program
The 3-dimension illustration program group - In order to present the design
likely to the genuine image, after shetch of 2-dimension illustration, the designer
must transform it into 3-dimension iliustration. Before the Computer Program is
taken its role in designing. the jewelry designers illustrate their designs likely to
the product. Such product that will be manutactured loch alike so thal the client
could see the real image of the products. The programs qualified to this group are

1. 3D Studio Max Program

2. Rhino Program

The assembly image designing program and the 3-dimension prototype model -
The data derive from this program could be retayed lo the CNC program that is
the manutacturing control program. The assembiing image in jewelry design is as
impartant as other detail inpul. Since every step of the dala inpul in jewelry manufactunng
industry musl be standardized and refrain from avoid any mistake thal might occur for
example: the size is too thick or too thin. Normally, this step is manufacturing
prototype step. Most of the jewelry prototype mould is handmade such as
waxing mould in any requested shapes. The conservative jewelry designers
always made the
3-dimension prototype in paper by hand before giving it to any ornaments (o
mould it as prolotype. When computer program has taken its part n
., prototype mould, the work comes out more neatly and quickly. These
Computer Programs qualified to this are
1. AutoCAD Program
2. SolidWorks Program



The researcher had analyzed and test the qualification of each program. Rhino
Program is identified that it could be used in jewelry design so there's no need to have it
tested. The remaining 9 programs for the 1% test are Adobe Photoshop, Adobe PageMaker,
Adobe InDesign, Macromedia Freehand, CorelDraw, 3D StudioMAX, AutoCAD, SolidWorks,
and Adobe lllustrator. Questionaire for the research on 500 pictures of jewelry design is
dii/ided into 5 types (100 patterns per type). Group Code A represents Ring type. Group
" Code B represents Bracelet type. Group Code C represents Pin type. Group Code D
represents Pendant type. Group Code E represents Earrings type. The top 10 patterns are
selected from 100 patterns of each type. (This will use as prototype for the integration test
of jewelry design and used it for manufacturing industry.) The most popular pattern that is
selected from each type of jewelry style is simple style of geometric pattern. The
assembling of structure as a whole could not be found in the jewelry market which shows
trend of the prospective group. It is predicted that the jewelry that is beautiful with the
designer's creativity will be in trend. Some is still the pattern from nature such as flower,

leaves appear only on the very minor part of design but it is not too obvious.

The test of the Computer Graphic Program usage in designing the jewelry had been
on trial 6 times as follows:-
The 1% Trial: To test the qualification of 9 chosen programs. The 1% trial group — Group A-
(This group has no jewelry design background and without computer knowledge) The
Computer Graphic Programs that are qualified for fundamental jewelry designing process
are Adobe lllustrator, Macromedia, Freehand, Adobe InDesign, CorelDraw 10, Adobe
PageMaker, Adobe Photoshop, 3D StudioMAX, AutoCAD, and, SolidWorks.
The 2™ Trial: Retest to find the qualification of jewelry designing tool. 5 programs chosen
from the 17 trial are chosen which are Adobe lllustrator 9, CorelDraw 10, AutoCAD 2000,
3Ds max4, and, SolidWorks2001. The test group is Group A- 10 persons {same group from
the 1% Trial). After comparing the test form both groups, the result shows that the program
which required qualification for jewelry design, easy way to use and to create any kind of
work, easy understanding and not to complicated working process are Adobe lllustrator 9,

CorelDraw 10, 3Ds max4.



The 3" Trial: Retest to find the qualification of jewelry designing tool. 5 programs from the
1* trial {The same program that tested to Group A for the 2™ Trial), the test group is Group

B —-10 persons (with jewelry designing background and Computer Graphic literacy).

After comparing the analysis of the test result, 4 programs that were chosen as test
pFogram for the 4" Trial are right for jewelry designing, easy and quicker to apply and adapt
" in design-work. These 4 programs are Adobe lllustrator, CorelDraw 10, 3Ds max4, and,
SolidWorks2001. Comparing 2 programs, AutoCAD 2000 and SolidWorks 2001, that are
most likely in qualifications, SolidWorks 2001 is not complicated to use in design working
process, could make 3-dimension work, solid shape,easy to show the volume of the object,
has design program, drawing program, assembling drawing, and has shape analysis
program before manufacturing as industrial engineering. These qualifications could not be
found in AutoCAD 2000. The 4" Trial is retested by using 4 test programs with different test

type with particular characteristic in each program.

The 4" Trial: Relest to find the stable result by changing 10 persons of Group C (with
jewelry design background but without computer literacy). This test is to analyze and
compare each process of jewelry design programs. The result is used to conclude the
integration of jewelry design working process. The test programs are Adobe lllustrator 9,
CorelDraw 10, 3Ds max4, and, SolidWorks 2001. The test pattern is different from the 2™
Trial. Each pattern tested to program by program has distinguished qualification varied to
each program. The guestionaire result form Group C identifies that the 4 tested programs

can be used in integration of jewelry design.

The 5" Trial: Retest Group D (The professional jewelry designer) - 10 persons. The test
pattern is the same as Group C. From questionaire, the designer is interested in using
SolidWorks: Program because it is easy to apply in designing and analysing the pattern
before manufacturing. Other programs are also satisfactory. Some of these professional
jewelry designers are very interested in applying more of the computer literate. Some of
them are still acquainted with their design by hand but accepted that the Computer Graphic

Program could be much benefit to designing.



From the 5" Trial, the data test result could be used to identify the integration of jewelry
design in 4 methods as follows:-

The 1" Method — integrating by using tools that are in the same program - this
could be applied to the not-too-complicated work.

The 2" Method — Integrating by using the existing structure as prototype — this
céuld be applied to copy the prototype or the complicated blended and twisted structure.
" Scanning the image as prototype will be easier to design work more quickly.

The 3 Method - Integrating by sharing the file extension between 2-3 programs -
this could be applied when tool in working design is different from each other. The file
extension of each program must be alike.

The 4" Method - Integrating by using the central file extension - this could be
applied when design work and transfer data to CAM Computer Program is required and this
can make more than 2 programs: the 1 program use the file extension of the 2™ program
to transfer data to the 3° program that could send to CNC Program.The Integration of
Computer Graphic Program in jewelry design has enhanced more different styles. Apply
only one computer program could not create the special jewelry design because each
program has different tools with different qualifications. Apply and adapt many computer

program in jewelry design will make the guality of work more perfect.

The 6" Trial: Working trial in accordance with all 4 integration methods is made by the
reseachers and test group particularly selected from Group A, Group B, Group C and
Group D. The result shows that all 4 testing CAD Computer Programs could be used in 2-3
dimension of jewelry design and could be used in integration design.

The conclusion of test is that Computer Graphic Program could be used
satisfactorily in jewelry design. With different program integration, the jewelry design will be
more various styles. From the fundamental test, it could be primarily concluded that the
jewelry designers thought that the computer tool in the program lessen the creativity
thinking in designing. If the computer program is used too much and no integration in
applying between different programs, the style of design will come out only the computer
tool provided. Therefore, all 4 methods of integration help the jeweiry designing come out

in various styles and data could be transfered to the manufacturing industry.
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1. Talsunsu Adobe lllustrator
Tusunsi Adobe Photoshop
TUsunsa Adobe Pagemaker
Tusunsu Macromedia Flash
TUsunga Macromedia Firework
Tusunss Adobe Premiere
Tlsunss Macromedia Authoware

Tsunsu Macromedia Freehand
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Tsunsu Macromedia Director

10. Tsunsy 3D Studio Max

11. Tusunsa CorlDraw

12. Tusunsan AutoCAD

13. Tsunsu Painter

14. Tulsunsu Microsoft Publisher

15. Tusunsu RayDram Studio 5.0

16. Tulsunss Macromedia Dreamweaver
17. Tsunth Adobe Image Ready



18. Tdsunsa Design CAD Pro 2000

19. Tsuns Rhino

20. Tusunsu intelli CAD

21. sunswu Softimage

22. TUsunsu Microsoft Power Point

23. Tsunsu 3D Graphic

24. Tsunsu Maya

25. \lsunsu Adobe InDesign

26. Tulsunsx SolidWorks
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NAREAABNASUUNWTBNARERANIY (Amethyst) (Tunaaadydnwniresasiuiian
BRI nunMaItIAuATLI I pnuusrindunassrBausniifanidiuaan 7000 T
Amethyst M1AINMETEN 91 Amethyst e Lifivwesfiuen TaideusMunmilisnoningn
werda haywanuiandieiu Tanuinssimsaiown Asududulasazduaulunasmamanu
FnueusnliAeiu avmldewsndiafeendunicludnmszmwsifioun  pniderespiansL
Adadlivnwbandeudon imBadrunrulasaueaianiuiudrs  saafuainnisgnifeny
wwdusdaingsuInRanwdajuuussiautiuseusniiasn  nanoutiugdniog aanauunn
WiAsarudeinlasiumdeiuaniosuinfiinanuesfamdmmcbion weedadiimaesmi
ANAUN mﬂ:t"ﬁﬂhuﬂuﬁﬂﬁq:ﬁﬂlﬁaﬁﬂmmqﬁﬁmﬁmﬁmuﬁQ’ﬂﬁlﬁﬂﬁﬂﬁlﬁﬂ@ﬁuuﬂiﬁ uaziilu
vaunustiuveanszerasANawY waiTiasiunasuUssdurrosUssiuren Rnuiia uaz
Buasliiszdvmien Hunasfegluusfiumendinnzfnegmauiunsiouaciulud  TRiols
amnuidineuusdliauicdinudn vl Rnsdewneghulsdeniu thgnualuseiauds
faclions  wazfpnuendsisssnplunsuiihdieieauvies  AniAsinnsinyesdiaan
WARLIUBLTAFTIQNEIRTIE Yeadwivniean M AREIPIAIRINABLETL waLuTiaswy
uniwdy fady westumrduan UEe saamndy AIRIN eubm uwmady e uazly
Ustinelvemu? Swnaiu Awdadne wamen s usATwusindidsoeseusmrasgnninfiou
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Amethyst = A anA

Citrine = Avday Bdu

Rock Crystal = ALNA (Alawviiauunn)
Rose Quartz = Fnana

Hawk's eye = A B3

Cat's eye = 3nd

Aventurine = ATen

Chalcedony = e &nen
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nfamaetluazzgn Quartz wasisdthunseefitisenuwiign Sgamnaedl SIO Aeenes
Fnfanles Fnnliinsfanwsevhindadn midssemeenthedn 6 wae Ustiuvana
sutRnAstedunsesfliffrom Winuladsdeugumplineudeusi 470 - 750 viudua
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feetuda fumen Swnediiu Awdeund Al dum@ ene NIYAUYT  ATASING
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POMTRSWNIZINAL 3.84 TRNFTITIMIBLAWYNGY 1.875 TdssuuarBiitaunmionne fis
antmlaseu ergiiufiuy 38inm Auliafiweniu dinne ne Fads
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il 4.15 ATRWNIMIBLANYINTL 1.810

3. Almanditie wuRTuusuRzeTwd  SenalibousasTilicla  BRinuAsRus
urANe  wawine  snafinan leseu argfiflun  FRina  Tmnwiuniuviniu 7.5
ATINERANNIZYNGL 4.05 FEEnnasuauriniu 1.790 AndaRAssan Bude awin
ssAsaY A uazineg .



\
- 3 - - - -
magnmsidsunsureafaseinenddwiunresnuuunte nlrzfuuasnrzuiuntdn 10

4.Pyrope i nmeninulsdtn ilunflusfliouuinluanassed 18 - 19w

l- J ol - [- 3 [ [) [ A ) » )
nfumRRENNNTgR  ALANTRSITNIEAD ATLTWNGFWYINTY 7 — 7.5 A NGNS

fu 378 Anaainueusriniy 1.746 Awulisusidusadnllauiinnaauss  Aisansig

| | aly, — d' r [ "]
wuniiden egfitiey uazdfinm wunndaln awiFnale uazlne
4 - - o ] -l - 1 [ -l ]
5. Grosularite NaanzasuenPiuulsiidnenuelisala iaonaudiaungayinie 7 JAonuriog

dimziniy 3.61 DAMFTTivneuswYintL 1.73 Aiwuldunidtoane A&u Bun Hessonite
upsRrolanufieddony  wrwen  Windln ewdnnld AEAdeRuuasedrevan Bundn
Hydrogrossular wuiieudm s Tnsnludsznalneiduss Suniedn Pyropic Gamet Rasawiu
AN WUSNTLNZAZ WAL Jmindums ussFuusseudminnma  uasiive

weeeialel Savinved

Syl Aewssm  Duusunnlauanifam aenn Touldifelsznaunisin
- -~ - o a8 40 - - -l J -
wienlssiu  AnMRIedyNdvTeuiauwA  imaannndustlhuihuvien  nzzanafiile

nezvuiuus eesdnpudkdasulFamrindewnsfigesnnsvy

nTBaRnA  Aadslluesy neldresdyniiviefresiaun i

PINETIARWT usnsrafuIeIsnafufinesiuvly  Salszneufiudrduussieasziinimse
padanslaivinfu  Eieseaknusuin I minmi bivinuresnoutnopsuRuensneiuiaia
snnTufinuanuresdnltiulseenun qmnmﬁf':mﬁﬂn'.i'r'mrnr:qwum" fausFunaetinag
ARANLTTEINNTULNdwaBIeemdy 2 ATl Turusfusssewmumdond « naninvassiu
" fuieshitelenaus v:faaaagngmi’u'b.iwhﬁuua:ﬂﬂngﬂanmvﬂuﬁﬁlumnmaﬁumﬁﬂnfh
TolnsEtn wiemmniTiiihinassdld Asmpsumesdudiy Wufinuszuswing unedou
Femnnmmmsemand plAm s nMMAnNReUAus R RN A nlenlin
Fan lutnaneiurewiinabussanndubioUainiines Sy SQNERER eyluttuwies-in
wiawazmRosdy  Juganlanidudiitifeglutfanoiecde fabusswies-fuflun
Sardhfunmezedinatuansivaniindfuineaninaiudnsmaild Fouwsls  SoyaGRIR
Wy Rumady Thauussindernnmacifve sl uussinetrmniulfuanrinfvies fu
unzvRes-Fmdniy mrRerdaniaesenlsfumemestmrune  aniunesonldesn
MulugusiiinremaneiaznassLiufissdeiuanmuamesinasrulionnsis  atiwels
uAnndena Al Bandfufmuenaninduswfineesuineffidundn
fufu Suualiunznednls luwnsiismiswmessinefiudu fgu funlisfesnszhuh  Fuhs
funadusnetnsfaznrziuh

fonsfmuniisgmlanigade wonRndumian wu wae Jw iy Fuussvdes auilum

2 a : . . ;
Aagelunniige 3ind fa Arsafntsoussssannlumies Arusulsdafennsussiie anmuns



A

) - . P - -
n'wm'ln1:7.1]:umunaummsfnﬂﬂmﬁ!wmmmunuu'um:mﬂ::nuun:nr:mumsuan

3 - : - - - - - H g
whmuulsdmifdim  viesuns  Furndinngeladenfigafenaniifiiesfuims  amewa:
- - ol v o . -, w 4 - - 4 v
vanidinann  faurEggnisermibiduminnoeladui - wiirasldfuaadionlutndue A
p iu lugradideredy  Soaldondiudandunszquuasgniln Syndiniid AliRsgela on

HUNTFTUANIMNANTA NEEENUAZNIINTZANLRAITIA

a &y A -

4 W
aUsEnaudnaIB Nt WSBTRUTIR

WRNET uaedala

e (Y

SAULTR |
f1WU N T e
\isa Thiduen@es Feody use wdes LiFd
AsalTilse Feadiedewsn unaiadausdansied
UznaFa &ununa
nFusu W TG 301 ARy K Fen LR
WS LiTd WRes 1eNe uAsEEu 1@ @80 30
anaLhg Fuoewtindu 10 WAes ne
N5um LAILA UANITY BNNBITNANA  IMREY YRR 1TEn
whuinuaanng wndnwuniave
wan Fon 177 3199 ER @Y I a0

>
uduurinfenanredinslsidingaes

e led wouideuriuadeu

Terea a9 awFesnlsene®
Tan 117 ATH N AT UNSNALMERSA
INGRER C11p)

ARRT 399 WwAes uena LR
ANUR WA NN N

alngiu 1i2umq

.l’ -l %’ ] (] 1
UIMIA LUADY U UWSERU Lind

Yt . @9 uwA 399
| & =’ L1 1
inefpeed WRuseu
v ¥
afreu . 1Ru LN F@en e du us

(riFudng  AndeRwatay. 2538 - 135)




- - v e o - -
mrqnmmrhlnmr\umml'mmnﬂindmurummnnuummaﬂt:nuu.n:nr:u'aummnn 32

SogudinsaunmiunirinniuAsesefuRe FryndinziA1aN (Beauty) Ttk
UsznavsingT 11U WInnamhauwTs ARSI U UATASszNE Msnszattuss wan
nfatlateseruruifiasiufumasudeesieles  wnndnafeynfiasuaneferaanm use
mawdeud AaswnlBienn (Rarity) diussflsznen@nusymaniiiumsdsudnRuidoudidindi
qmﬁ“m?-a'b.i msdtpairifenfudissnannsfisredigudies wetifiesnsoudinn
ammwundasiiiemen: Taefidaulrznermanifveenzasdieglussamaluancifad
unssalfinevizatninews Al danuneneslunisdumnszusumsuasanmunmlumsaiioug
ua:é’tymﬁ-nﬁnmﬁqg”ﬁlﬁhﬂmmi’mﬁqq‘hmdﬂﬁﬁﬂ vniafifnensuninnimeseswians
funarisityucisine T nmeasvdieaglldinesfuszneudAty audsznmsluniaiingty
uirlinrne TuuvaesinT fuAs arlssneumaril gruugll uwazanuAueasmlszneulssnisen
e WiEundiiAn Ae A A (Durability) RebamefemsAmuwINTSaEummia
ilszAuuas1daanldluddinUsd i ramdnmrresinineuhieindoyudimaniunnas
WUNANHUANFNUSIBLYNUAIN Ug Prunsz gyl e

us (Mineral) L{Iuﬁ'\qu?am:ﬂs:nauaﬁw?ﬂ"'v‘hﬁn‘-ﬁumuﬁm'mﬁ FavaRnsszney
Buiunsetnaty  thuTuussiinaiudon  willgasnaefiuazauanEnaes Fand uazmne
usemziazBmulaninfeglunsiie  Ansusrewsiuaniuindusnsitidedeaiu
Homogeneous Substance) lassaFramelurensiinisFee  exsenludnerusaudimidusziliou
figUedn uneTianuaaniBmieniann Wy Aoaads wwauAneu (Cleavage) Fafhmnduidionn
anlanssaussdnnaumaeiizeuiiu pPauensITeusRsss M ILT LT TinTe I8z AR
unrAnwoslaseein  azmenmsneuduilusdnug  wiaslansiRuReuasmunnmie
wiTRouuady  wiRsanmansusnmessimiereanannidiuanmeeseuiuas
smnsuanaaenduiiuisiereuerld  mafinvewitudeafinnneldanmuondend
BRNEARYIMENLREIN AT uazaz R snnammeme AT Seu s

#u (Aggregate) 1HunaasreuideiigauilsznauuazaaBMINIBN MTLANGN T
hbFigremaal vrafisenauienn ussunrlisenaduuasiin . Swunlifhiiugag
(Igneous Rock) "'mr‘i"w?ﬂﬁun:nﬁu (Sedimentary Rock) uszuuls (Metamorphic Rock

waaan‘éaﬁ':ymﬁn?aﬁunéﬁ'nuwﬁ vianaas(Gemstones) Huri uivFamuiitiun
Faanusiy uasdortuie Wilhusien sy 395 AT (Beauty) AR (Durability) uSEAM

witnn (Rarity)msFunneeenizednyudienaiinsduundu  Siysinlidge (Precious)ussstyui
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FHAMUNANS (Semiprecious)  Famevwusisreadtyadianasatu TN s
WIFIUWUUBU (NTPUN TATRA. 2541:4)

AnmniRMINIEMN saiEmameaaesdyuddeldiun A (Hardness)Pa
711 (Luster) & (color) wwusNFEU (Cleavage) $etusAn (Fracture) WRTAYAIINTNNSIANT
(Spezziﬁc Gravity) {husnenusRssnsotinanduuntisresdudly  egralsfinn medauun
susredryuiidireeduanuiasdncy nmmu":‘ﬁn'1ﬁi-i'u-iﬁuua:matu'[aﬁ%ugmi'\'hu
By nFeszvmsal sy

AruilauszAdmiies (Hardness and Toughness) unimdenijnllunssieiiiesann

masfuiresezmeun e lusuiifildsiuda Ao Al JaiAerumuniusenisgnyetia
youdruudhiues  Faetihatu ner uazntlng fnarfuswduaniszneuviieuiu uiszaes
sesarfuenlumesiiussdaniisossninesnongy snefineinafussumfisinisauiien
VR ABNATFLIBUGWARLNTIUURTIN LA T80T ARNSEUIN Fanpnuansnatuiiig
Pimndusnudifiagauigannta 10 lusing Mohs ussnmlwAliaoaudafing 1 wie 2
8R4 Mohs (Hum1$19A213u34983usT Frederich Mohs WnintusseesiulbAnduliise 1
AA1824 (WA2367)  Lieltunmepudiniufresrrudclnefimrniuuiifinoauuigegnly
mnn A# 10 usz Talc Whuifilimusownniian A 1 Tuszwinniu Mohs 1dnalinressymud
Guefnav Ui

1. Talc 88NN (1-2) fwnsnldfifupednls

2. Gypsum

3. Calcite €8U (2-3) A NI ITRIAYATALH

4. Fluorite flaudia (3.54.5) ansoldfiadnpednlé

5. Apatite ui 5-6.5 Timdnlisusogetialéie

6. Orthoclase

7. Quartz

8. Topaz uwivunn Lisnnsoysdalésneuviavdn

9. Corundum

10.Diamond -
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uiitmmuiesnsog s Riraainfnifesind  winmeneusanislud
WestyudsnepainuliliEmemvnzay  uazwifaziinoaudefiuansineiiluusiazigma
seidn  ponuiedyndiinasenisiaendiefess luAaninum wnsnmeasiaurn s
Aamirvesiryditug Falaeidlusudftamuuianniasimaldinefinounguas
asfauuadldnnn

AnATRT AL UA I MUNUIaNT LB wilsAeAcmiien  (Toughness) 39
wnrndanumunIus ansuAnTn e Sty udidy Wunsdieannainussmsnnrzwing
(Cohesiveness) 1948yl 'v'T'am'muiqua:m'mmﬁm:‘l’mas’mnmunmumaa’cuun‘iusihiﬁm'm
fuihiivsesefiusifiu 1w sliaanussuanita veeSiousnien (Cleavage) #
syl FewansousnsziBueldvmngnnezunnluuuasnGeu urnsfonms Aounndn
(Carbonado) 'Tr'iﬂs:nauifmm'nsu?tmé’nqmnﬂuﬁué’uﬂgﬂﬂmmﬁau&uﬁmwmﬁmmnwh-]
fumgmauds  Memlssum Nephrite Safimnauiish 6.5 iudtyudniAmusiansuaninateuan
maziressudidssneusielondnunsoniu FofunniiuuuanGeunikanwiieiBinnansm
unnsiel luednledu s

mMeduundnEuzAEMTitaveaetlEnsdnsdn AR

Exceptional  anduwars $un  Jadeite usz Nephrite

Excellent A #uri  Corundum

Good ] #uri  Quartz uaz Spinel
Fair 1unan fiui  Tourmaline

Poor 1iay dun  Feldspar uas Topaz

AN (Luster) Ammmndafnuresdmasieunnareuidieluunsis
evialal Sruunmapnuaoeeniflusesngs Ae uifmiteulans SaonmmafFendn nouw
Tamz (Metallic luster) wiRaasesnanmiieulans Fundn amftalans (Submetallic Luster) $aus
15in29m Metallic usz Submetallic WedmulngduwRnuuss dudeusdlinnansosesinly
¥ 111 Hematite uaz Pyrite ué%u’ﬁmﬁmﬂu Nonmetallic Luster 394 uunlsidu

- Adamantine ifhapomuuuines FawuluwsRiAsatiinmrewag  uasdy
Aanmnnfigalugudinieouhlisaimes

al R P P -
- Subadmantine TIUANMHININTBIRINTIRIN Adamantine 4awaaﬂwumm AR iy

- =l [ (L :
el (Zircon) uaT Demantoid garnet SiAsnjaaneglulssumi
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-vitreous AT MMLLLAY Fufluareatssvinu Biaualud i unaen s
arnulsala 11U Quartz WRY Tourmaline

- Subvitreous IWAIININTFBIRINIANN Vitreous

- Greasy ifuamunaimuluven (Jadeite) uazwasuiily Aggregate %uj ANWIUY
AT AR LN T TR N (Qily)

- Resinous AN ATUALTULNI8U (Resin) LTW 81U (Amber)

- Silky Tenmusdudnaiuledhluy Tafeannnisasteuuainne e naeuiiilase
aafhudulofisunume e Gypsum vite Tiger's Eye Quartz Wiseannadnmniz g
A1UNU 19U Amazonite Microcline Feldspar

- Pearly AnmouzAinYRvaaLE TN wWasnuewyn uas Moonstone #ilslliFnslu

- Waxy Thimuamiiiansueadadiouls viedulie Jainrastoulaafnadntiey

- Dull pramndssivimulElunaes i B iTinsdnenvitenassRuues (Opaque) 3

anpusiawtintaUnviseiiduluazifus

fA(Color) AmFudyudiudy  AdddluluananiBinlifseuasude e
fuud  FresdudiiaanatsUszneumaeifdnandetuiedaanatsUszneumaniinlu
fofpudiiey  nsTirwesdudnressyudiidesainmsiiusdrndalssnenubioousdd
e 1 spectrum dashifistuudiudaRnanfuunsdaugneanduly  Anvdeasvieuandanie
AedTweudin  sgudiuneleififiesnamdeuazlnsiaien@nfisung W Smoky
Quarz, Amethyst uas Topaz unTiReraRAdieanuaiuwiias iy Tafhussniu
dmuouziutimliiy Quartz was Chalcedany Safi@snaluatie (varieties) sna7 il 14 Chrysocolla
WA unudt Tunase Chalcedony Wy Hematite ShausFinel¥ Chalcedony 3use Funalis
483 Chalcedony i Camelian (Thidhu

Mﬁmuﬁwﬁmﬁhﬁhmuﬁoﬁ&u‘iﬂ iy W Tourmaline  tAMAREAWLALB LA
warBnUanedranilaidTuouas lalifi@sswienany  ienu@sinafuneniugg 1y Aumanelu
unzfiFuodianseuRiGundn Watermelon tourmaline

WUILANISEU (Cleavage) AnwosAmteananus Ao Juwibislunisusnvseusnlu
wrmmufurmsAn. AndnenesuilFeni wowsnFe (Cleavage) Fafhdneuefifinanms
BT errme s s e RR AT NS NUS B R WeTeruwinesaen

: ! o - ki i * . =
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semuan (Parting) NMausnantliavijie Parting (Fundn sesuen Wunsusnfisunui
munuiiissnanninfindnensutlafiusmessdnRiunsn Polysynthetic Twinning 78 Lamellar
Twinning VeBunuuauandouden  sesusniuliasBamusenturessanulaussiinammun
pnfdurednuds  lusnsiuususnGussisrusinaresssunuvindutasinesswines ey
\fu #aee Corundum

. samunn (Fracture) SNBUENISUANTSNIITIBENT Fracture luntsusniiLsidifama

UUUBUUANATNANUWILANGLLULATIBRILEN ?ﬂﬂu.nnL-ﬂui':nﬁmﬁnmsgnns:unn fmousiuiuls
imauRereuumniiiundn anufiuves (Conchoidal) Sidnwnmviieusefiuvesfeuraime
hdaflusesuanu ufusn FnuhluufasssuTid 1y Obsidian, Quartz, Chalcedony, Opal
usz Peridot (flusiu seumnafinduinyldun

- Subconchoidal fnwuzitUALATY Conchoidal usilitsiuda Liviudneurseuduy 2
iniau

- Even udnmuzFeutnaifou uwusy spdefuuuIusnFouus Biliuuarunu iy
UMIUANTLY

- Granular  ThiseuAnRTifNEEMTBURhennaaieu Sespndivithansmn
(Aggregate) 11U wein Jadeite ua:é’cpucﬁi’:ﬁuiua'm'nﬁn Uszneudu Lapis Lazuli azwudn
fntusresrenuAnu

- splintery {husenuanfindneneagrodiel Thilelithudou @y Hematite

- Uneven fhuretiumniiligususnmuesnisusnloqfimnaditimUngeanll ettty
uiresuanu Serpentine

- Steplike ThusapusnfitRAnaINMsTiuuuANEEY anndviiefirmadeduresusnd

nnuurTWinRUIUeRNG (Cleavage) uezseuusn (Fracture) Ly Lnes

[ 4 .
AN UNAE (Specific Gravity)  ANAIINOIAUNITAS UTMINTBIBTYNTUIIS
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AadunITIATANGNS R TRtyNdle AsesTainmindyndiiuluemanen udq

furdshain MBnisvArNtaR Azl (Fundn Hydrostatic Wighting Testystiazsinalsi

stjlusaFeula
ATIANURANIIUAS (Optical Properties) Ausifinuasrasdyuiidwunlsiiviesiieg

msaayIvussdasitu (Transparency) Muanlusageschaasdtyudiduunlsith
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é’zyurﬁn‘hﬁﬁann LA eun Varicties fiax14ie Species LTy DEL TRV

TnoldfviFeurngnisniiiu Red Spinel, Yellow Beryl, Blue Topaz, Cat's Eye Chrysoberyl uss
Star Diopside Sryudivnalsum dFundnenefuFrudoudu Quark Fidtnmslndstusdla
41 Smoky Quartz W38 Quartz Flisnmizfialiselafialssuss@unmin Rose Quartz Sty Opal
Fndnpncllidaticiunlaiidiefivaes fnfeunsdcbifinnsud Fundn fire opal \Jusu

'lumqnsmunwmaae:uumawﬁua-"uﬂngmsmmﬂ'lmuuanum.mwn iy U
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n193 ulmmamaan.mmﬂ'munmu Group, Species, Varieties

Group Species Sub-species Varieties
1. Amphibole Nephrite Eﬂn%ﬂmuﬁ
2. Apatite Funiesud Cat's Eye
3. Calcite Calcite Fundemsd Cats Eye
4. Epidote Rhodochrosite Funiesnd Cat's Eye
Smithsonite Funtemud
5. Epidote Zoisite FunTemu® Cat's Eye
Tanzanite SRUNIUB N
Thulite 330y
6. Feldspar
Potassium Microcline ﬁ‘ﬂrﬁ'ﬂmﬁua
feldspar Amazonite fiTu7 AnADIDR
AdiTen
Orthoclase Guniensd
Moonstone Lieunnt
Star Moonstone 81uWsN 4 11
Funie mud
Oligoclase Sunstone SiwapRiUsing
Plagiociase ] n"end Aventurescence
feidspar Funiesud Cat's Eye
Spectrolite
Labradorite | Rainbow Moonstone
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Group

Species
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Varieties

7. Garnet

Pyralspites
4

Ugrandite

Almandine

Pyrope

Spessartine

Andradite

Grossularite

Uvarovite

Hydrogrossularite

Pyrope/

Almandine

Pyrope/

Spessartine

Almandine/

Spessartine

-
Funtenng

Star JAMWMIN 4, 6 17
Rhodolite 3 ALAIULNNNN
-

FUNTRERNA

Star L& WWSN 4, 6 T
Rhodolite NAWAWNNNIL
-

FunTemug
GFunTamNA

Star HAWWTN 4, 6 A
Rhodolite HALAIULNMNI
FunTemud
Color-Change &azu
Malaya LA

Bunaaning

Fundanng
Demantoid HA1Te19
-
Funiamug
Tsavorite RNaen
Hessonite HAAN

P -
Fandanud

- 4
Fendenud

8. Qlivine
Forsteritet to

Fayalite

Funtaming, Star Jatuusn 4,
6 11 Cat's eye

Peridat NRIT8204VRSA
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Group

Species

Sub-species

Varieties

9. Pyroxene

Ortho-pyroxence

Ciino-pyroxene

Enstatite

Diopside

Guniemnad
Stardaunsn 4.8 91
Cat's Eye
Bunfenaud

Star Hauvsn 4 11
Cat's Eye

Chrome Diopside N&1leam

Spodumene

T
Guniannud
Kunzite &9300143i99

Hiddenite NATUN

Jadeite

Bundenad

Imperial R&ALIANLITNGS
(Wsauav)

Lavender N&31a4819%
Chickenbone

ARURIAEEW

10. Pyroxenoid

Rhodonite

= =
Fantenud

11. Scdalite

Sodalite

Fondenud

12. Spinel

Spinel

Guntanng
Starfl@nuvsnd, 6 1
Cat's eye mlaenn

Caolor change

13. Tourmaline

I.-‘i"ﬂﬂ%ﬂwma Cat's Eye, Color
Change
Rubellite 3AuA

indicolite &H
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Group Species Sub-species Varieties

Tourmaline

Watermelon NAuman e luuas
o -

ANUBNATe9

Chrome R 90748

Schorl HAMN

Bi-Color HAA8IAVToNINNGN

A5 UERIFIDEN Bl (Varieties) 1999tundl

Color change sapphire

Tiger's Eye

Varieties ANBELNBUAT species

Alexandrite Chrysoberyl ﬁﬁﬂmngn'}ﬁ‘rﬁmnﬂgﬁuﬁ (Color change)
Amethyst Quartz fifiaing

Aquamarine Beryl A DaRNInTEen

Citrine Quartz A&uNaRinded

Emerald Beryl 33t

Kunzite Spodumene TiXATLN

Morganite Beryl ififaay wieunsunndnseu
Rock Crystal Quartz ﬁlﬂ‘lﬂﬁﬁ

Ruby Corundum &um4

Sapphire Corundum ?iﬁﬁﬁhq']ﬂm"maum

Corundum ifitsngmsnintadeud
Quartz ANUUABRMABINIANATHUIINGNIT0IR NI (Cal's Eye

Effect)
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AYNEERAnIng e TuadeTusosenedbifanitiRessly

mslaTatssAuLne

v - o 'y
wennnvasuylinnadarinis nsldtududiimlssiu AldmegUuuunsainlianinusssui

RreMNymEiAnnsussBusyNdildiatany  wevgsuauuefuny smdisauging dhugAunas

maRusrluussnisdnunedradiuauusn ull ALA. 1456 Ussuntu 511 Tacanudndemsaiuasie
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(Brilliant cut)

Emerald Cut

(Step Cut 1Ra1rz U

wuutw)

3113 LMA LURRA

{Emerald cut)
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F VLN RT
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;ﬂuﬂnﬁ'\ (Pear)
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Iununi™

(Poear—-—shape)

1hials (Heart)

(Brilliant Cut)
gﬂm'lq

{Heart-shape)
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ANTIONE AFCTANGULAR
BRILLIANT CUT

0 (G)

SOUARE EMERALD CUT

%A

TR

= e
HelZ Y Maa

ANTIQUE SOQUARE
BRILLIANT CUT

AT

SHIELD CUT

10

RECTANGULAR

BAGUETYE CuT

11

CALF S HEAD CUT

@/@\

"EYSTONE CUI'Y

13

BRANLLIANT CUT

fis it

SQUARE CuT

[PR—

PEAR SHAFPE CUT

ZED
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TAILLIANT CUT

18 7 .
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‘ EATE CUT AROUVHD BRILLIANT CUT HALF MOON CUT
19
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TRAIANGLE CUT

S
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HEARNT SHAPE CUT

M
Lo

LONG OCTAGON CUT

RN

LOZENGE CUT

A\
W
MAROQUISE OR NAVETTIE CUT

P 0o

TAPERED BAGUETTE CUT
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CARDISIAL TRIANGLE CUT

SIMPLE MrxED PENTAGON

CUT 111 tacres)

HEXAGON CUT

~ A E,

CUutT CORMER TRIAMNGLE CUT

29 I /I ‘
wﬂ‘ ﬂ—\x

TAIANGLE CUT
EQuAL SIDES

Ciggs

i o

Ry %)
N ZANY

FAN-SHAPE CUT

31
;= f'T—_"
e\

TRAAPEZE CUT

32| . 7

EPAULETTE cur

:‘ /@;@

TAPERED PENTAGON CUT

34

fom

BULLEY CuT

A

CUT.CORNER TRIANGLE CUT

=
i

WHISTLE CUT

{(John Hoskin.

1998 : 36-37)
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Facet Cuts

Crown Pawilion

T Ny

/

e

~
v i\ -~ % i
g

Princess Cut

N
/’\'

-y

o~ /’7 \T ./:-'
\\ RN / '
\ 5
\\
Trangle Cut

™.
Kite Cut Keystone Cut
Half-moon Cut Trilliant Cut

* Princess or Radiant cut stones may be rectangular or square in outline
The cuts shown below do not conform to the FTC '*17 facet"” requirement for
diamonds. The name of the cut must preceed the word diamond.

7 T
., | 'E/;L/ I—j .

Tappered Baquette Table Cut

Baguette
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Diamond Sizing Chart Weight and Size
Common Ranges of Weight and Size of Round Cut Diamonds
Indusiry pracuce Jces nol contorm 1o STC reguiatans All stones shm lor acsutacy
mm mm siZe carat carat waight carat
size range weight range 205 orm Carst
10 g-1.1 005 | .004-.006 Bsoooum L, -
13 1.2-1.44 01 .0071-.013 o 15
a5 &5 mm
15 1.45-1.6 015 014-018 o7 zvmm o aamm
HH 3amm
17 161'1.? 02 0175’02 1] ) 34 mm ey 33 rom
18 18-185 025 .025-.0275 2 i8mm
5 41 mm
2.0 185-2.0 .03 .03-.033 - ‘s 1 *1mm
2.2 2.0-2.2 04 035- 04 " 15
230 1) 2 mm
2.4 2.25-2.4 .05 .05-.06 s 82 me
2.5 2.45-2.5 06 06-.07 & semm S
2.7 2.5-2.7 07 .06-.075 ®  53mm
28 2.75-2.8 08 .08-.10 4 6 mm ‘oo e
3.0 2.85-3.0 10 08-.11 - .
t 00 & 5 mm -
3.2 3.1-32 12 11-.13 = roo 24 wen
34 3.25-3.5 15 14-17 e e _
3.8 36-40 .20 18-22 150 ;74 men
p—y 800 13.0 mm
4.1 3942 .25 22..28 e remm
a4 4.2-4.6 .33 29- 36 — -

Estimated Weight by Millimeter Size of Fancy Cut Diamonds

All stones should be weighed tor accuracy ® Includes equivalent weight of Cubic Zircoma

(Bruce G. Knuth.2000:34-35)

Carat | Pear Marguise Oval | Emeraid Heart Tnangle CZct
Weight Shape Shape Shape Shape Shape Shape Waeight
.10 Ax2

.20 4x2

.25 5x2.5 5x3 5x3 4x4

a8 7x3.5

.50 Ex4 84 6x4 6x4 5215 4x4x4 .85

.65 55x5.5

75 | 7x5 9x4.5 6.5x4.5 6x6 5x5x5 1.25
1.00 | 8x5 10x5 7x5 7x5 6.5x6.5 6x6x6 1.70 j
1.25 7.5x5.5

1.50 9x6 11x5.5 8x6 8x6 7x7 7x7x7 2.552_1
200 | 10x7 12x6 8.5x6.5 | 8.5x6.5 _ 8x8 " BxBx8 | 340 |
250 |12x7 13x6.5 9x7 9x7 B.5x8.5 9x9x9 | 425
3.00 |12x8 14x7 - | 10x8 10x8 | 9x8 10x10x10° °~ 510 _ |
3.50 [ 13x8 14x7.5 10x8.5 9.5x9.5 . 595 ]
400 [ 14x8 16x8 11x9 11x9 10x10 | 680
450 as5x9 |~ 11x9.5 10.5x105 | ‘) B
500 | 15x9 16x8.5 12x10 12x10 11x11 ‘ 8.50

[
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PEAR SHAPE _

N )
EMERALD
0% CUT

@ DUTCH

HOLLAND

@ ROSE

DOUBLE ROSE

(Re Austen . 1979 : 45)
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a d » ] d L =
Tanz i nuuIvLAseelssAL

o o o o - o o , Lt }
TsusmhumereadssAbarGusiainnisn whuwilavziingot) lunstiipenisuselavs fow

Fadnumnnvinidug uviadinasuiuga wieduwimsanssuan
(Rod)uﬂnmn'a:'ﬁnﬂ'lumﬂ.ﬁuﬁmﬁ‘maﬁuué’o;njwﬂﬁwiﬂﬁum
manigaA sz au ¥ irndag sunsrasuvialaus
e lupdunimesuduy (Sheet) wiasam (Wire) vidaiuura
(Bar) uvialauz (Ingot) wsnbiiaaninl ¥ ez iivaauu
vienn R vite v Wiunw Fudunen@ lun e sz ay

FiN

na4 (Gold)

cd o ; c o o .
naaThidaussinasainannmasunaninyeeaian - usidhdansadidndranusnnagpssinn g
J - . A 1 o QJ
Wevanlussruzidiasnunaatluaiaus (nuggets) AhiFpaiuuesnazans  UazIER NN
|4 4 o [ o [ =t | Ad . o - Lg
Fhwimnlden wasiinunogesseraunnusionisgniansey  sathdausniiddwminungd
Tunn- dmnsssy
a o o 4 o - A n 2l o &5 v o a
VNFANT (fine gold) Aziimnn Fdinariisusunuaniwe WRlaomudanniu. fefdanisi
o 1] 1] g 4
AMUEN qanaaumnan Ao A nsn lunssiudithiukiu (malieability) 3vwasuudadludon  Taus
Jq o ] Y =J=d -J s ]
nlsnhuiuaumedns nedusuasue  1Bnnmema lunaanilavciuuan (alloy) azFunin karat

4@ ¥ ~ r ;
Jathaininyemas nasilganaanmaii 1064.4° C uazamaeni 2930° C

A3 udeLFuRiMInnea lunes Karat #in9?)

Aminminnaslunes Karat Ainan
1K 0417 7K 2917 13K 5417 19K 7917
2K 0833 8K 3333 14K .5833 20K .B333
3K 1250 9K 3750 15K 6250 21K 8750
4K 1667 10K 4167 16K 6667 22K 9167
5K 2083 11K 4583 17K 7083 23K 9583
6K 2500 . 1'2K 5000 18K .7500 24K 1.000




Y
rayranmslisunsuseunameinrRadi vFummsenuuusienlrzfusnsnrzuun e 55

3y (Siiver)

Ruiudhdsveiisnguusnfignfunuuasinnld  manlaveRuandfndusyastus
furns 2400 T reusfamamsne lusdiulumn du asjiniuluie Argentum uszpulusiielumo
faten du Dulawefifidnnnnimeanmslusssundlavzduasundeannimes  Juutars
azpfnufunedhs Tuussiinazaanlausful Teenunnfe nawuss inmsvin I uudenntuuss
resuasliinaefnEr ATty Ruiqavasuinadii 960.5° C uaziasmment 2187° C
(U Sterting iiha'iwauﬁﬁuumnﬁqaéwi‘u'hﬁnm‘éﬂqﬂﬁﬁuﬁu ua:nihum'il.{h;mm;mmm
Finquisusinnasred 12 Ieadulenssidaui® 2 dudhafilddmiuinliiend (Refiner)
neenAddunTuh Easteriing tat@aTSANNIsHAY Eastering asianammwuiiey ananldmy

«(Funffudn Easterling Sitver (funas@nuUszinvmilsde Coin Sitver 3aiidounantemeunsly
Vhnnanniu Ae 10-20% ﬁuﬂf:mwﬁuaﬂuazmﬂ'luqtuuqﬁﬁﬁﬂndﬂ Steriing Silver UAZATUNEY
(Tarnish) l&47ein4d1 ( M.C. Tim Creight .1991 : 7)

dmfutlsznelunnunzusenlnainfunidu 90% uas &R 10%  Teaclidunauil
apvssumaadnuazawileuAyn Tunsditasinlauznldvesenlrsy  druAnsansoazuiy
VhnuremenBeduausemsls ameselitazusssninifmeadhs 18K (750) usz14K (585)
usznnlFutiu sterling ussdoiwdatumeid WidhduTnindlunienrseslssauds
drvsuazfuinfiosindy  wdrmiuduvlenevsniazgninnuseuussuseduuvislans
visuhuRe i lunsiusdenlrzfusiely

PN URAINITU TSR T UM

Y1BY | T (aloy) TS (N33) | B | Ineema (alloy) Wa: (N33) | MBS | Ieweisial (aloy) T (n53))
999 0.33200 890 0.18666 780 0.40000
990 0.32000 880 0.17333 770 0.02666
980 0.30666 870 0.16000 760 0.01333
970 0.29333 860 0.14666 751 0.00133
960 0.28000 850 0.13333 740 0.04016
950 0.26666 840 0.12000 730 0.08032
940 0.25333 830 0.10666 700 0.20080
930 0.24000 820 0.09333 650 0.40161
920 0.22666 | 810 0.80000 600 0.60241
910 021333 - | 800 0.06666 590 0.64257
900 0.20000 790 0.05333 585 0.66265
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MPLARINTIZUFLUNERTN 18K (750) 1Uunes 14K (585)

dwin (nFu) ﬁawmﬁuu‘éqn‘éﬁsﬁu WS auunasunaiiig vdmiingsan (nfu)
1 0.16 0.122 1.282
. 2 0.32 0.244 2.564
3 0.48 0.366 3.846
4 0.64 0.488 5128
5 0.80 0.610 6.410

ATUAMINTTUFUATUNTMATNYEY 14K(585) v 18K(750)

dwiin (n3) | Wanuvendandiidn | YBhinaududamindis dwmiingsas (ndw)
1 0.790 1.043 1.833
2 1.580 0.086 3.666
3 2.370 0.129 5.499
4 3.160 0.172 7.332
S 3.950 0.215 9.165

rRuRAINTTUFUAIN Wi wTIuRY Sterling (925)

Qu | Anduuiand (nfa) | Gu | ifaduniens (nda) Ru | tRaGuuiams (ndu)
924 0.01351 910 0.20270 860 0.87837
923 0.02702 905 0.27027 855 0.94594
922 0.04054 900 0.33783 850 1.01351
921 0.05405 895 0.40540 845 1.08108
920 0.06756 890 0.47297 840 1.14864
919 0.018108 885 0.54054 835 1.21621
918 0.09459 880 0.60810 830 1.28378
917 0.10810 875 0.67567

916 0.12162 ) 87(; 0.74324

915 0.13513 865 0.81081
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A NuamINIUFuFBCYRu (Coin Silver) (800) IWiiluidu Sterling Silver (925)

57

dwiin(na) Piaunuduuianiaia dwingaa (nfu)

1 0.865 1.865

. 2 1.730 3.730
3 2.595 5.595

4 3.460 7.460

5 4.325 9.325

6 5.190 11.190

7 6.055 13.055

8 6.920 14.920

9 7.785 16.785

10 B.650 18.650

mrvmrfuefidusresduBantiiiuiu Sterling (925)

Bu | 1Rameuna (nF) Bu | iRameauns (nFa) Ry | iRaunesuns (nf)
999 0.08000 979 0.05837 965 0.04324
998 0.07891 978 0.05729 964 0.04216
995 0.07567 977 0.056211 963 0.04108
990 0.07027 976 0.05513 962 0.03999
089 0.069118 a75 0.05405 961 0.03891
088 0.06810 974 0.05297 960 0.03783
087 0.06702 973 0.05189 955 0.03243
986 0.06594 972 0.05081 a50 0.02702
985 0.06486 971 0.04972 945 0.02162
984 0.06378 970 0.04864 940 0.01621
983 0.06270 969 0.04756 935 0.01081
982 " 0.06162 968 0.04648 930 0.00540
981 0.06054 967 0.04540 926 0.00108
880 0.05945 966 0.04432
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nsUseviumst nisaruAnAMNIanEiiAT (Hallmark )

Hallmark Lﬂumﬂ'?iﬂe:ﬁ'mﬂuvmmsﬁmqqztﬂu‘qﬂﬁmé’nuﬁﬁﬂﬁqmm amiulansiiAl
FeRRTTE nﬂﬁ‘qndﬂqqzﬂquanﬁaqmn'm?'iﬁmmsg'1u1|m'iau:md'n§’uﬂm:;’enﬂun'wﬂ?:ﬁ"u
anurmuAuastissiumnisaalee AUssiLwANTeRas itunAR AT Liliinantans
ﬁmrﬁ‘lﬂﬂuﬂﬂﬁﬁqmﬂnﬁ?ﬁ'mé’uﬁmaun’ﬁ&uq malssiumsielsziusun e Bavsredlas
SAmwinmasnmumsnnudsiususate 2000 Tieurdanamnsme WoDUS  SeTlifanWanis
msafpsutiouluvesdadnannidulausfuuasiu  wldnesdfircunidanfifes  95%
ilmhussiTinmnlsiurnteulavTnamenlssiniusniuierasinresuanifepunssumigs
msldmenlsziuldfinaninn i ugaidaqivesradunenislummsey 13 Wlszoedfaes
uszludangrluil 1300 AD. azfinszsringwijnn (Royal decree) WiAnindeTansRsiAmnTu
W Goldsmith s Hall 'lwi'.maauﬂﬂunﬁammunmuu?qw’éua:ﬁ‘?qmmg'\u winlauziuls
FmannuRnAssuiaslinnlssiunsaes Goldsmiths Hall JafhManresdefiun Halmark 1u
mviRuATssRuRiazgnanesiell nsacuAuRelss R e WRuAuATAGA

MAUTEFURT MBI TR LSS TLAZ TR IR Seenaazd]
nngslidoun 1720 T 1724 30 132 uaz 1458 luilszmeeniing nesazilsziuss 22K
18K 14K uaz 10K weiluginl antssuFemBundaursmesre SNt minu et
nFil¥ 1iu 916 (22K) 750 (18K) 585 (14K) UAE 375 (9K) nisdszviumslanzunambiluavigauisn
anlmide “Plat” uasluanmaenndnsasUssiunmgnuianauiitdidlusnannsAusisanged
mowiuegidiesunielunseusiwan

AmFuiu  luauigeuinazliniuss “steriing” Seduiuluduiiivesidusitu 625
uazazUsiy “coin” Wialuitu 90% ieldidusiaey A mFususrennndng axdsziunsdolls
uﬁﬁu‘v"lﬁammwgq Britannia silver  Sailuidu 958.4/1000 ﬁ:ﬂszﬁumﬂgﬂgurﬁaﬁmazﬁaw
(Seated Britannia) ﬁw?uﬂnmﬁqisﬂ'éujﬁuﬁﬁﬁmmtﬁﬂﬁuﬁﬁﬁﬂummlﬁﬂs:ﬁumﬂﬁ 1

83071000 (Untracht.1985:30-44)
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sauangudl 2 msedaATanlTAUSTULEARMINTSY

2.1 HAALUSSUURARINNGTN  NISHARUSSULRARTMNITNAD MSHRRLLILNIALAR
puATliensrednedenn iy nndudsugmamnssulaliaoumnurssgrsmnssaliin wneia
mﬁqM;ﬂaﬁﬂuﬁuﬁm?aﬂmmmsﬁ'uinlﬁuﬁanaﬁﬁ:gaﬁmﬁu (Value Added) TumaAmesiia
gasvnssudufianssumuaresiareiny L{luﬂa'ffﬂﬁu‘qﬂu'lun'\ﬁ‘ﬁ'mmﬂ?:mﬁ {Hunaln
ahaAsia aaemilupmuthumsdninennsiedu whilgumaedeouinoussen ey
mnyneduAt Masdnlustuugaamnesuwiold 2 dnwusde nssdsuuylisedisatiunig
rdmmailude sunsondraudliuaiouny wesnnsndnuuusedies mesdnuuuseidies 1dvdn
measduIwenn EARbIdAR sruunsAneaestliadedldussuay (Hinedng N UKz
BYALITENELIRENTLAR 4 UFENTTAE MIBBNULIL MITNULLUAEAILIANMSEER FAINTINTZIN

mstdslussungeanssy Maodestuindieu fdsiegiu gunsolirsedtd uas
meluladene TneafuksLaRRufi uezmnEms WeliliuauRninsmam B nuuscann e
FaeETszvinuacsamioTian gmawnﬁuLn'simﬂf:ﬁmﬂuqmmunﬁuﬂi:mnuauﬁn Yinswls
windhguszna (Jugeamnssunisseeen Suidunssnasmadnguszng (ugeavnssy
ﬁ%’pwﬂiﬁmﬁamﬁuﬁﬂﬁuﬂmm‘qﬁﬁ Fugpemnsafitiuuliuinmedgiulauscnssndunisia
Sfelifummimnnesnuflunszuoums  namngaanssATessaulusmmAlne3uan
mndEliie Frdauarueiias 13U Hussdniifeduoulinnn Waundunisaisszuy
gnanssy Wirdasdng meTulafanlilunsudn winsssudnsdifledndiorg Feldiuriinails
aswaes dunzaesty Tussdssneugingal iﬂa'-ﬁugﬂﬁ'mﬁa (Wax) Tafiuilaqiiuuseany
dEielianunminduiuligmsegaamnssuruistion mssmnelng iR edndulsmmeiid

THiesunsudawrdeslssiuiiniutsstingatnny ANasidns aannaziilusnssng

manianTenlszdussuuenawnssalutlagiiu
Felileyamrraanmuscamasmaaiheiolutiqiu Bidma QRTINS T AFeN sz A
Gasfnsadausidu 22 - 25 funma 2544 TneTlqmsiomsedion
minmneransdisieersmnsTATaNlsEAY
1. ﬁmms‘lﬁiﬂqamuﬂmwﬁmuLﬂuﬁwmqnmunmm?mﬂf:ﬁ’u
2. Fsmsldidayadituainiiie sanniedimnn Focus Group AR 1 (22 nunWLE

2544) Vidsysdunizeussutidtiie
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mathsaansaft 1 Muit 22 Tuieu 2544 lunganme TtuRoaduns-anet tnge du
TrrmunadneglutFontinu 4 Fu WulnsnuiuedenlssfumasAihduud  imswasy uaz
inm'ilmﬂrﬁuﬁuﬁaﬁ’tumﬁﬂ withaninlinavnisenlssiuildintuasmesi 3aldnsndaudn
uuummau mmquwﬁmL'Dw.nmwauuuTummwhmm‘l.‘h’munumuqt firusdaily
mu-i'naqs AU H1resinugasNIRLAiasss A luafeunung Taefifdraesdnedy
dnflanasenrieu uazidrrssdudafuinmnrTenlssfunneusnioufuingaaunsss
wssnlszAunuadn  TrusenuuusnnuaRAtdenanAszinAudi sl neesnading
$usinen vald LisulaFasmseenuuy wiamalulagun annesswuiang  luenuinddie
Farualsedn suBumfinnany usamsily  Ranasiifndaasfdn vz hisldRumeminee
f?mnmwua:unﬂw Lisulafianasii 14Lﬂuﬂrgmmmqnawnnum‘émﬂs:ﬁu‘luamnn 7
mﬂﬂaﬂﬁaua:ﬁmm:ﬁmmmﬁnﬁﬁz‘i’aﬁu

mefeaenTant 2 Rufl 24-25 Tunan 2544 Trensdunalldariadeclui Tansjluf
muuFHme sunadies madunlleftifedmain gramnssummieleszAutulusia
muTene  deiegeiniiels nnimungramunssusuisananizeli

finzan thuwisiedu huiueiesdu bilinmiusiecssfiu Fusisiesiulsznmonn
v WiBneuzTunl ueliisdesiounzadnillusanie 3y ez unzaneil
dhifAuafunrzusuniminanmeieatlssdu annmefunend andlusns desdunf  ndadn
wienlriuuliFinminidaouda ANegidunisfudeanauniaBa Wy Swiaussmus
Fwdnguanastll JenelesssAuRuldgainaunmeduitandy

#1379 Frudiumes e 4547 ouwRien Jafhduiemaminssusseniszdumnadn
frueu 4 ey dmeaiivtheiuetenlssAimesdnann Pudasvd  ouwwenma  ngunne
trelivemsvnssuAenlssfumanndnidmindodusivinunuu 40 T aeldassraninin
ieaszAuuL Ty sesupdoiuAiemefioananfun  IrnueniBun  dsedle
Tefimmantunnsinsllansdealssfuinduannesduneoidwedunsnd  dhinunly
Findudlinl Fllnaugesvnenmondn fsetupinem RenmAnemnae  use
m*mumnmnaemnmm'mmmu]rnuwmuaq‘luhuau'] sthadiulida gnanadreedfuaula

menanuuuﬁ'waaummaf ﬁ'\u‘inNmmhm-dﬂaumﬁnmnw
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| 4 o -l o al W - s o ' -t o 1
fhsrssuiaTanlssauminuene Jnnidhuvsgasunsrusiesssiutu meund
aulaioll Jnnsuasnsndsndelidhudaediyuien: asnaediadads Jwonanodnq gl
-l - - ¥ - ol - - '
wiewniemld  dumsselselipluwdiiiiey  wiuarusisFalunisudnuannda
prsssiinlunaeu
s - - - n ond ] o » dld-. h 4 - -
wingug : Adendwmiadaddwl oundienn  esduuifiiGedusdirunisioetes

szAutu  TAsanFdntireuRF N IsHRRLATEIUs AURWTTIUVAN

sqUsansoutianguanrnssuaTanlseau ARl

1. gremnsnussanlszduluaidey grannmnGn dhmediefiniauysedn
wi’ni-vnzamnmﬂuﬂzpluuulumsuﬁnu.u'u;TqLﬁuﬁuﬂ:mmmuﬁmn?mﬂs:ﬁnﬁnﬂugﬂuumwn
ANLUszing

2. gpavnssuAtesLszAuluafaiieu enamnssimunAdn #liiueuingdite wiigwn
FronsMigluuusadn AnsumnistdauLBuezTInde BilvenubisansoinaugUni
dudeuld WnssumunesBruuLABdenielang uaznssuounmuenzunzasnausoAesiie
maRMggRamMnITITwAnanen  inezlisulagiiuunseenuunidneasniseyFndetu
MnluueFealsssusdetusmnsndiudiuuy

3. qnmunsmm?mﬂs:ﬁwmﬂnfm

4. qnmummm?mﬂs:ﬁmmﬂium

graNInLARe s ALTugRR MNTIN AnfusgramnIssluARdou gRAMNISNTAA
@n erswnssimangn  lusulsesaunsruminalvg '-l';aqnmunmm‘s‘l'mﬂs:ﬁ'uﬁnﬁ'mmm
angesmNIINIUAANIUATIFeN  LiunTTLAUuN AR INTNSERaINnd st EmATulat g
rdmALszAUgas e lurfIBen  ussgRAMNIRIIABNYTeTUAtieN SamdldTifiause
udhivéney TlaqugratvnssuAianlssivmnanaruszgaamnesunnelug - Andudies
Vineluilsddrumsedmnld  dguidsis  msieuoussuaudimEBeinseensd
wehdsdliviusinaszne  wigramnssuAnsziuednediiE el dinufifesnses
ANUsENA  MrAmATenlsERUgRRMNIIIUIAAN NMIBBNUULUAZN1HAR pld5Edenlne
mrWirdeaiusu u?am?mqh‘tﬁéq'm?ﬂu Witnumanz  uszmeuse  Jedaqiudadusias
UAanmmatulstifuntsesnuuuuazmenin gramnsssimasdmiuntsafnuuruieandn wids
rFneutinatiiient
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Jsrvud Avwed Lwinlszmvesenaunssuliaed
1. NSULNATHANRIUEIENTLAR
2. NTULNANHHANRS
3. mMsuimudneuenisly
4. NIULNANTUA
5. mawdsmunisldinalulad
1. mMsuUmuANENEIEnITHRA nruduatigravngsy  IAdpuLigmanssy
runvifeeniiu 3 dnwnuzie

1.1 gARMINTINTIN WieaRAVFENNI8sTNTR (Extractive Industry) ThiluduAdusn
iy gREWNeRNETY graunssl grawnssmnRedRg nsiuviies Tk

1.2 QAAMNTTUNTLAS (Manufacturing Industy) Thimanimgausmlzauss  Anulas
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lmniatrna?un'hmzmﬁfﬁa (Wax Pattern) lumsuseih TaaunmdanTmuBbenuwnn
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fumnziecWlunruumssinfiegnamnisy desnnmmssluwsssrfasvssemilsvzuni
nszmuﬁﬁq’v’iﬁnﬂuﬁuaﬂtﬂuiwqumnq B Tensmitiazdnannminduniidulane
g udendanne MreLEnY NMstwitLLEUATMTasTRe Taafifuneuuaze
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nsvAuLuulane (Metallic Model)

C funiiasinentavsudalmumiansBelavruaafls vy veunde:  vewms @u
vienes sauluggaslinewesdulunisinduuny  iassannminduuuuazunsadndonile 39
"J'aqv'Tmaaﬁ:ﬁmwﬁaundﬁaq?iu'] 'ﬁ'Nﬁﬂﬁ&'lwiﬂms‘{ugﬂmus’mmnmmmo’muuu’iau:
asfimnsbinssfuuuuiaiduaiienainasdassisufianimmnioredtuas lanziitealssfuvild
e mﬂ:Lﬁﬂ’J’mﬁ?ﬁqua:i‘w:m‘s:mﬂ?:ﬁnu‘fmw‘iﬁouﬁqqnﬁnmmnﬁq eFIuRT8INTUART
'aﬁuafjﬁ'u’:'aqua:nﬁu’aﬁuﬁﬁ viu e lARazunda Uszanns 0.3% dnlavznesazvadia
Urzanny 1.25% uszfevsainuudoinliienlusmeiyuazsstesaniszan 1.5 - 1.8% %
SunvulavzazdeseefifudAfion 3 dluAuonafien untunasieesiuuunlas
AIQAT

nneduuuuiaue = TuadmalumuLRIRTE +% NMIMeIART +% Nvasa

relansiuae - NMsILIEARTB UBWALIG

WeanusaBinduiauszautsresduntuiavziafaudniwuuteansild lulszneumdis
sanilove (Gate) Taunniar 3sinreatinlansiigausnnasvindatvieneauies (Brass rod)
Tmnaduchaudnennisanm 178 @ (23 ) Teemnamistiaziuegfumnsesundion
SelrismnuinudoacFedlidnaunull uazazdeminlinilavslvsldazaon  e1aaziimddadin
Wiansnemeiiliiuegiunlinmesunuiasidideudiols  smiuderaiindueie
ué’oﬁﬁﬂﬂmﬂﬁnﬁﬁu'nmmq?iamuﬁugm (Sprue) NanwnuziiutsenssssnitruiRieaulls
thngmdlinhaerazthfanintsmeaiedsttaneadntl Tusunsald  aviiasingon
meavdsuTuty esuasilunwialifiszasinannduuuuinlaenseelszant 172 - 1 9
MO (I;Aold Rubber) )

taRldwiLuLazfuensdalau (Siicone Rubbers) Seldfinswaniunldluntsu@n
wivvuen diesann@unitifiiiun Wewinusdalauaciinumn@  vuseans@nuse uas
Sifmsnrasnessiielausuieuannnilusude  ussaunmiusnaeiecduslsn
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uRenanE (Mold Frame)

uﬁanﬁ'm:ﬁgﬂhuﬂunﬁuﬁmﬁﬂuﬁwh fehTimenesin soulngiasndoesiidio
Wein TeasfleguanemusTusyiurueresadunntane FhonidssfuudenunTudin
TenseuasTina i lidiesndn 172 in avdeuftesruy TG (Tungsten Are Welding) el
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Standard Size
Size # w L D Use
1 1 7 5/8 W flat objects
12 @ 2§ fin
2 Z Z 3/4 "El': ladies rings
18 i 28 in
4 Z Z l . heavy rings
18 in 28 in 14 i
10 1 3 1 I curved pins
22 i 34 i
17 1 _3_ l . large pieces
32 i 44 i 12 W

MsRUSALIA (Valcanising)

authiEnreusarclugnmnfigalusziusingg  Reldunefignevdauiouszazanmiy
dedeatu  neeudaeniicimfeeusnn (valcanuizer) Faszneudotusiuradeulnin
(Blectrically Heated Plates) AQmadpusheny uazFIALIGNS (Thermostatic Control)  MANNY
sldufenffinafacinwinrueaisindy  Tedudegfifuanesirafiebilfuiue
fuiaiuwuafeulaonsa an&u;nguagﬂﬁudumw?ﬂunné’ﬂlﬁuﬂu Dasingininlvun
whiarafeu  ufmnuyudauulszin 2-3 Wi WasnaspstnesnuitdmsuansEsany
tﬁaﬁqmﬂdﬂmmmnﬁaﬂmﬂ'luaan qmuqﬁﬁiﬁunﬂnué'nuﬁaﬁﬂMﬂm 140- 160C 14iaan
Uszumu 40-80 Ui mefwsivunifiagnadnliitiu 18 ux. axliioanisinm 45 i douwivin



