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Abstract

In principle, in order to identify the type of metal, metallurgy process is involved.
But, chemical knowledge is also important to simplify the selection of a standard set of
metals to be used with detailed chemical analysis tools. Using the chemical basic testing
tools, Acid Spot Test, can confirm the type of metal, compared to the standard, in

preliminary detection process.
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It starts with the magnetic separator which can tell whether or not the metal is steel. If the

examined metal has magnetic attraction capability, it is steel. If it does not have the

capability, the metal is not steel. After that, make the surface of the metal clean by using

sandpaper before applying chemical testing procedure. Repeat the process until the type

of metal is determined. Based on past experiences, Acid Spot Test has proven to be

effective. It leads to the right standard metal set used in the detailed chemical analysis

tools and can report the chemical composition of that metal accurately and meets the

international standards.
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Aluminium
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1.3 wannél¥adu (Stainless Steel)
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300 series S.S.
Aluminium and aluminium alloys

Copper and copper alloys

y1M914 CHART 3

weAnsA HNO, 1:1 (1) 1siem dunsmdsannidu 5 udl liiAnuisen : 400 series S.S.

d1nmna : Carbon Steel, Low Alloy Steel %1613 CHART 2

CHART 2
Carbon Steel
Low Alloy Steel

V

ANUANY
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#1198 : Carbon Steel

90N : Low Alloy Steel
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CHART 3
300 series S.S.
Aluminium and aluminium alloys
Copper and Icopper alloys

wen HNO, (conc.) (2) 1 e Funeindudunseutinnia
Uum‘lamwauam 30dLnae4 : Copper and copper alloys
1uLﬂ®U§]ﬂ%8ﬂ - 300 series S.S.,

: Aluminium and aluminium alloys vnaluna CHART 6

ymalun1y CHART 4

CHART 4
300 series stainless steel
Aluminium and aluminium alloys

nam 10 M NaOH (3) 1 wea

I
v )
WnUAsen LliAnufAzen
Aluminium and aluminium alloys 300 series stainless steel

|
yaeluna CHART 5
e HCL (conc.) (5) 1 vigauaz HNO, (conc.) (2) 1 viem vuinlansfiazonddesiiald 2
mmLmemmumﬂUgﬂsmw WWN’J%UQ’WUI%&u@']ﬂ@ﬂﬂN yen HCL (conc.) (5) 1 e ag
‘Uumia‘wv nuAAIIATAY Potassium ferricyanide (7) 1 wgn ‘1/1\‘113 1wl mmmmuﬂau
ahduiAnnen HCL (conc )(5)1 veaLas HNO, (conc.) (2) 1 nem vuinlansiiazenn g
17 5 widi mmmmamammammmmm HCL (conc) (5) 2-3 vigauaz HNO, (conc.) (2)
2-3 %YM Uumiawwa“mm ‘ml’g 5 W19l u’la’ﬁa“awﬂ@ 1 %nem mmawuﬂivm‘wmm

Funnnznou |
] Vv
fngnouazldun laifingnoauaziden
303 S.S. 301 S.S.
316 S.S. 302 S.S.
321 S.S. 304 S.S.

|
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nagounslagnen 6M HCL(6) 1 18A a9UUNTZATENTDILAT 1en 10% Potassium thiocyanate (8)
1 vien wagnen 25% Sodium thiosulfate (9) 1 viem TaUAIUAL : 316 S.S. LTaunIudsae :
303 S.S,, 321 S.S.

CHART 5
Aluminium and aluminium alloys
v

wen 10 M NaOH (3) 1 niem asuuialavsiiaveraudiuaosisls 5 unil andresneindu ud
Uaeens3lrurs dunm 861 - 700, FAd1oveuraedans : 6000, FWN : 4000, Adlea : 2000
1318 - 1100, 3000, 5000 AFBUD WA HCL (conc.) (5) 3 Wem asuuRa Tunuiiazen Ay 2
Wit hransazanedild 2 ven Tauu spot plate warenasazans Quinalizarin (10) 1 neakay 6M
NaOH (4) 4 e udinu dunamzneudinty - 5000 liflngneudth@u : 1100, 3000 ¥hse
wem 6M NaOH (@) 3 wem 7ial3 2 wiit thansavanedlan 2 nem lduu spot plate wazven 6M
HNO, (11) 2 vga H SO, 1:1 (12) 2 vign wdmiea Sodium bismuthate solution (13) 2 e 1Ju
faaving waniudne 1fidag : 1100, §d1a9 : 3000

CHART 6
Copper and copper alloys

b

wonlnensdansd [Wudunmseuiniauns : Coppers yisaluniy CHART 7

Judiudessay : Brasses, Manganese bronze vralunu CHART 8

Wudindes : Bronze, Red brass
A HNO, (conc.) (2) 2 wem ALY 2 w9 veminau 2 nen Ladane
Juneainsiunaziingneudua : Silicon bronze, Oil impregnated bronze
laiflnenaudvny : Aluminium bronze, Red brass yidaLienaaau Aluminium bronze

Taen1531 Aluminium kagnaaau Red brass agn15¥1 Zinc

fngnaudwd : Tin bronze, High leaded tin bronze, Phosphor bronze Ralag e
Ferric chloride (14) 1nen Ydesiiald 1 wit udhdunm

9@&a1 : Phosphor bronze

laiflandan : Tin bronze, High leaded tin bronze ﬁﬂﬁalﬂamaaum Lead lng

9
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wem HNO, (conc) (2) 6 en AIUUND
Iawmvmmmimﬂmﬂgmm 2 Wil
Buthnduadld 6 vien uadld Dropper
anasazane 10 ven ldadlunaennaass
B 6M NaOH (8) 6 mem udauiials 1
U9 AN 6M NaOH (4) 8n 6 wen ﬂu
(ol NaOH ‘mﬂﬁﬁ%mﬂu Lead,
prnau Lead ayalsazinde Cupric hy—
droxide Fudurauda)
ivaeanaasslusuly Water bath 2-3
udt udnhlutumies vasiidsioust
Wrdnifureanarlauiiu 10 nonves
0.5M Potassium chromate (15) W&ign
6M Acetic acid (16) aaludn 5 e andl
AznouAIvEDuAnTUIEREl Lead Tuflo
913l Lead \Uu High leaded tin bronze
g1laifl Lead vJu Tin bronze

Na@au Aluminium bronze aen15¥1 Alu-

minium

1)

"\]“’WU’JW@JEU’]@’]@LL@Q

nem 6 Nen Y99 HNO, (conc.) (2) asuu
AlangfiazeraialilfiAnufAsenay
auyIal 2-3 W
m@msaumaaanuﬂﬂumaamwmaaa 4 vien
UazLHN 4 nenuas 6M NaOH (4) AU 1
W wdnhludumies

CHART 7

anveavaila 1 viem lduy spot plate
WALAL 1 eA Y83 1% Alizarin reagent
(17) udAu

W3 2 nenBs 6M Acetic acid (16) wan
AU D UARRZNBUAAY LansInd Alumini-

um ddu Aluminium bronze

A@0U Red brass lngn15¥n Zinc

1)

Copper

nen 2 nen Y89 HNO, (conc.) (2) asuu
lavefiavonniald 2 wift Wutndu 2
von wigeansazanefildin 3 ves lduu
spot plate

B3 4 mem ¥e9 6M NaOH (4) tievily
Dusing auidls 1 undl iy 4 veaves 6M
NaOH (4) asludn uamu 14 Dropper gn
ansazanefilenn venasuudaiienses
Wiul 4 viem Y99 3M HCL (18) aglu Filtrate
Finun1snsesnedad ¢ vea auliivh 990
ﬁ?wam 4 un Vo9 3M HCL (18) udAu
neM 3 g Ua9 Cobaltous sulfate (19)
Wae 3 viem Va3 Alkalimercuric thiocyanate
(20) AUAIBLVIILAL 15 Furiilu spot
plate axdanaiuiiingneu Zinc Hatu
Fadunynoudinku uansind Zinc 4n
.Uy Red brass

‘1/1’]N’JIﬁ‘Vi‘”‘V]ENLLﬂﬂiﬁﬁuaﬁﬂﬂﬁﬁJﬂﬁ”ﬂ’]‘t}VﬁﬂﬁJ No.250 LLﬁ‘“ﬁ\‘iLﬂ@]ﬁLUﬁ‘&J‘ULV]EJUﬂUSUuQ’WulI’Wﬁ%’m

: O.F.H.C. copper, Tough - pitch copper, Phosphor coppet, Arsenical

copper nageusialng vem Ferric chloride (14) 1 vien uRslaneiiazen wazneminauiisly 30

9 dane Mﬂﬂﬁﬂ’] :

Tough — pitch copper
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CHART 8

Brasses

SaASIUIMSISVIBUULYISD
drudnermansuazinalulad
Uil 1 adui 1 Famau 2561

Royal Thai Naval Academy
Journal of Science and Technology
Vol.1 Issue 1, August 2018

Manganese bronze

v

wen HNO, (conc.) (2) 3 num asuuilangiiazenn Yaeeiiel) 2 unil watun 1 ven ldas

UU spot plate 1AL Sodium bismuthate solution (13) 1 vien Fane

17419 : Manganese bronze

=
b\
J@Umna : Yellow brass, Naval brass,

AD - MWD

Aluminium brass ¥inaalag wea HNO, (conc.)

(2) 3 oA VU laneNazen w2 Ui dune

Tnznoudvni : Naval brass
lafingnaudum : Yellow brass, Aluminium

brass ysawNenNA@aun Lead tag

1)

3)

a)

nen 6 %em Y89 HNO, (conc.) (2) aauuil
Tavedtaven MAlARUARSEN 2 - 3w
2)gaansazangeenildvaeanaaes 4
YA WazlAN 4 vea U3 6M NaOH (4)
aufials 1wt udhlutumies
@Jmmmaﬂa 1 vea a3uu spot plate
WALAN 1 viEm 989 1% Alizarin reagent
(17) udAu

LA 2 viem 989 6M Acetic acid (16) L&
AU DAL AUEALLEAIINE Aluminium
g3l Aluminium 0y Aluminium brass

fl3T Aluminium 1u Yellow brass

NISASENANTATANY

HNO, 1:1 ; t#unFA HNO, (conc.) 30 ml.
Turhndu 30 ml.

HNO, (conc.) ; Tense HNO, concen-
trate; sp gr. 1.42

1

(3)

(4)

(5)

(6)

()

(8)

9)

(10)

(11)

(12)

(13)

(14)

10 M NaOH ; azans NaOH 80 ¢. Tuih
ndu 200 ml.

6 M NaOH ; aza1g 10 M NaOH 36 ml.
Tuthndu 24 mL.

HCl (conc.) ; T¥nsm HCL concentrate;
spgr. 1.10

6 M HCL ; 1Hiunse HCL (conc.) 30 ml. Tu
¥hndu 30 ml

10% Potassium ferricyanide ; a¥any
Potassium ferricyanide 6 . Iuﬁﬁﬂé'u 60 ml.
10% Potassium thiocyanate ; a¥any
Potassium thiocyanate 6 ¢. Iuﬁ/ﬂﬂébu 60 ml.
25% Sodiumthiosulfate ; agaiy Sodi-
umthiosulfate 15 g. Tuthndu 60 mL
Quinalizarin solution ; aza18 Quinalizarin
0.012 . Tu 95% Ethyl alcohol 60 ml.
6 M HNO, ; lunsa HNO, (conc.) 22.5
mt. lundu 37.5 ml.

H,SO, 1:1 ; Wunsm H,SO, (conc.) 30 ml.
Tuthndu 30 mL.

Sodium bismuthate solution ; azany
Sodium bismuthate 3.5 g. 1u1§1ﬂ’5u 60
ml. nauneut LUy

Ferric chloride ; a¥an¥ Ferric chloride
6 g. T HCl (conc.) 6 ml. WiIA9199Y
dhnaulilasums 60 ml
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(15) 0.5 M Potassium chromate ; agany
Potassium chromate 5.9 ¢. 1‘14‘13’1?151;14
60 ml.

(16) 6 M Acetic acid : LA Acetic acid (conc.)
20.6 ml. Tuthndu 39.4 ml.

(17) Alizarin reagent ; a¥ang Alizarin S 0.06 g.
Tuthndu 60 mL.

(18) 3 m HCL; ifisl HCL (conc.) 15 ml. Turh
ndu 45 ml.

(19) Cobaltous sulfate ; azany Cobaltous
sulfate 0.012 g. Tu HCl (conc.) 2.5 ml.
Wiidemneeindulilausinms 60 mi

(20) Mercuric thiocyanate, alkali solution ;
a¥a18 Mercuric chloride 5.82 g. Uay
Ammonium thiocyanate 1.92 g. 1‘14‘13’1
A& 60 ml. udadaitels 1 Surelden

4.  §19819N15IATIZINABLATDIID

lavzUszlnn Ferrous Metal nsel Low
Alloy Steel s1afidaanmsnsuuiunas léud C,
Si, Mn, P, S, Ni, Cr, Mo ¥nnsiasizulagly
13 Arc — Spark éj’JEJLﬂ%ia& Atomic Emission
Spectrometer WiguWgUiulavizdnsgIu SS
- CRM No.401/2 - 410/2 w84 Bureau of Analysed
Samples Ltd. England el Carbon Steel
s TiFesnIMIUUTIN 16uA C, Si, Mn, P, S
s nzAlaglinig Arc — Spark LW3guLiigu
fulangdinggiu B CS/SS — CRM No.451/1 -
455/1 ¥®3 Bureau of Analysed Samples Ltd.
England @113 Stainless Steel langUszLan
im’aﬁ]u 2 %iin Aw Austenetic Stainless Steel

ua Ferritic Stainless Steel 5197%BIN1TNIM
Usunad laua C, Si, Mn, P, S, Ni, Cr, Mo %1A13
AAsenlagldn1s MBH Analytical Ltd.

5. dsd

n3vh Acid Spot Test unslansiadl
noaasuuiilangiionsavaeunuan AN
wilogenim q Tneflesduszneumaniivesdu
NuiTelavgagyuisenanty wavlvidves
Spot Mlamgsunngeonmiilinesemsduns
uanIINATATAINADNITINTINUNYTELANTY
uindungulands Seanunsavinnisiiasz
TuesUfjufin1slaeds Wet Analysis li5ani5a
uBndae

w9 Ingnislunisasivaevlanslu
Uagtuilenuvainuate welulaglunisasng
\n3eailolun1snTIvinseiianuviuaioann
Juniiluefmunnfnig uwinndoyaiind g
Feuiuinn1snaaeulneds Acid Spot Test
dunsldarsiaiinaaouyssnlansidesdy
iiethlugnisidenyaveslanzunsgiulunis
Anszndiunaumaaivostunuiimauls
FeiedostiofioziBentu auansousnuesls
runuiufelavevila Feenuiludestis
au130tueegnlunNITRAININITIEUNIS
aoulAvUfuiRnnednily eduluinis
vilwesnshesdaruanmsuiiReu gns
Anwilureseou siieliAnaudlanas
vinwrlunsufiRanuatsdmiviiiieadesly
awanag 1 dugUsssy
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