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TIEU CHUAH QUOC GIA TCVN 4392 : 1986

Ma kim loai — Cac phuong phap kiém tra

Metallic plating - Methods of testing

Tiéu chun nay 4p dung cho céc tdp ma trang tri va chdng an moén, dugc tao bing phuong phap
dién hod. Tiéu chusn quy dinh cac phuong phép kiém tra ngoai hinh, chiéu day, dé x8p va db hén
bam cida I8p ma.

1 Mau

1.1 Mau va phuong phap 18y mau phai phi hgp véi tidu chudn va oéc tai lidu tuang Ung.

1.2 Trong trudng hop cén thigt, phdn bé mat chi tiét cdn tién hanh Kiém tra dugc quy dinh trong
tai hdu ky thuat asi vai sdn pham.

2 Phuong phap kiém tra ngoai hinh 16p ma
2.1 Phuong phap nay nham phéat hién khuyét tat b8 mat 16p ma bang cach quan sat hinh dang
b&n ngoai va &p dung cho tat cd céc chi tidt cd hinh dang va kich thudc bt ky.

2.2 Viée kiém tra duge ti€n hanh bang céch ding mat thuong quan st ohi tigt trong phong cb dd
sang tir 300 Lx d&n 2500 Lx, v&i khoang 250 mm tinh tir b& mat chi tigt.

NEu ¢can thiét phai si dung dung cu quang hoc thi d& phong dai phai quy dinh trong 1ai ligu ky
thuat ddi vai sin phim.

Khi x4c dinh dd bong va dd nham cda 1dp ma cho phép s dung cac loai dung cu chuyén dung
hoc so sanh vdi mau chuln.

3 Cac phuong phap kl8m tra chidu day l6p ma

A. Cac phudng phép vat Iy khéng pha huy mau

3.1 Phucng phép tach lyc hit cia nam cham vinh ctfu, t théng, cam Ung dién tu, dong xoay, tia
ion hoa va phuong phap nhigt dign.
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3.1.1 Ban chat va pham vi 8p dung cla cac phuong phap

t) Phuong phap téch tue hit cda nam cham vinh clu dya trén quan hé ti t& nghich gitfa chiéu day
t6p ma vdi luc tach nam cham ra khdi bé mat vat ma.

Phudng phap 4p dung dé do chidu day 16p ma khang tif tinh trén vat 1ldu ¢d tinh chét tir.

2} Phuong phap tir thong dya trén cd sd cac dudng siic khép kin clia cac oy tU khi qua vt iidu
tir dugc ma thi bi yéu di cang nhiéu khi chiéu ddy l6p ma céng tang.

Phucng phap 4p dung 38 do chidu day t8p ma khdng tif tinh va 18p ma niken trén vat tidu c6 tinh
chdt tir.

3) Phutng-phap cdm (ng dign tit dya trén sy thay d8i cdm khang hosic didn Ap cdm (ng cudn
cam cta ddu do ty i& voi khoang cach tf cue cla 15i s&t d8n vat tidu cn ¢b tinh chat t.

Phucng phap 4p dung d& do chiu day t0p ma Khdng LU tinh trén vt liéu cb tinh chit t.

4) Phuong phdp dong xody dua trén viéc do sy tuong tac qua tai giva dién trudng riéng ¢ac cudn
cam déu do vdi dign Lir irudng do cudn cam nay géy ra trong vat tidu nén ¢b tép ma.

Phudng phap ap dung d& do chiéu day i&p ma kim loai trén vat lidu nén ¢b tinh chat dan &ign véi
Jidu kién:

Néu vat ligu nén va 16p ma khing ¢ tinh chét tir;

N&u glita dién trd rigng cha vat iidu nén (p,) va dién ird rléng cha 16p ma {p,) thod man céng thirc:

P 20,7 hose 22512

pb pb

5) Phuong phap tia ion hoa dua trén cudng 4% phan xa cla tia bic xa p phy thudc vao ohléu day
iop ma.

Phuong phap nay ap dung d& do chiéu day Idp ma kim ioai néu s& thif ty cha kim logi nén (Za) va
s thir 1 cda kim toai ma (Zb) trong bang tuén hoan Mendétéép thod man didu kién;

Za~-2bz5

6) Phuong phap nhidt dién dua trén su thay d8i the nhid! dién phy thude vao chidu day 1ép ma.
Budi tac dyng cha nhiét, thé nhid! dién nay xuat hién gilra kim loai nén va kim lcal [0p ma 14 hal
kim toai khac nhau vé khéi tuong va 4o din dién.

Phugng phap ap dung dé do chiéu day tép ma niken trén thép, trén ddng, trén hop kim déng, irén
xém va hdp kim kém.

3.1.2 Sais& cla cac phuong phap do (%) khéng dugc vugt qua:

Phuong phap tach tue hit nam cham vinh cltu + t0
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Phuong phap tif thdng +10

Phuong phép cAm img digntr + 4

Phuong phap dong xody x5
Phuong phap ion hoa +5
Phudng phap nhiét didn £ 5

3.1.3 Cac phuong phap do chiu day ibp ma khéng pha huy miu ohl cé théd ap dung duge khi 4
nhém b& mat cla kim toai nén va kim loal ma nhd hon chiéu day Kip ma.

Céac phuong phap khéng pha hiy mlu khong ap dung a8l voi idp ma kim toai nhidu 18p cb i6p ma
trung gian ta niken.

3.1.4 Trubc khi tién hanh do, chi tiét duge idm sach trong cac dung méi hiu cd (nhu x8ng,
tricioatyien)... Sau d& phéi rira sach chi t18t bdng nudc ct, 98 khd ngdai khong khi sach holic iau
khé bng gidy loc.

Cho phép khdng phai 1am sach kbl tién hanh kiém tra tryc tifp ngay sau Khi ma xong.

3.1.5 Chon phuong phap do chidu day iép ma phy thudc vao ban chat cla vat tidu nén va {8p ma
c¢ho trong Bang 1.

3.1.8 Tién hanh do theo hudng din s dung thiét bj.

3.4.7 K&t qua do ta gia tri trung binh cla 5 phép do trén 5 vi tr khac nhau cda mu.

Bang 1
Vit itdu ma
VAt lidu nién

péng Niken crém Kém Thilc
St va hop kim ciia sit c6 tinh chét tir P, X P.N P T.P.X T.P. X
Hgp kIm cda sat khéng cb tinh chét tu X P.N . o 0
Pdng va hgp kim cla d¢8ng - P.N - X T
Kém va hgp kim ciia kém ‘ - P.N | T - T
Nhom va hop kim cla nhdm O O 0 O 0
Phi Kim logl T. X TP T T T

CHU THICH: P — phuong phép tach ive hit cda nam chdm vinh cdu, phuong phap tif théng, phuong phap
cim (ng didn 1, X ~ phuong phép ddng xody; T ~ phuong phip tia ion hod; N — phuong phap nhigt dign; O -
phéi hop cédc phuong phap.
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B Céac phuong phap vat Iy pha huy miu

3.2 Phuong phép kim tuong

3.2.1 Phuong phap kim tyong ap dung d8 do chidu day cuc bd 16p ma dién hoa ¢b chiéu day téi
thiu d€n 2 um va duge ding a8 iam phuong phap trong tai.

Phudrig phap dua trén vide xac dinh chidu day iép ma bling kinh hién vi kim tudng trén miu sci
duoc cit vudng géc vai bé mat chi tiét ma.

pd chinh xac cda phuong phap:
+ 0,5 um khi ding thi kinh xo3y;

+ 1,0 um khi ding micrémaét thi kinh.

3.2.2 Cho phép sir dung t&t ca cac loai kinh hidn vi kim tuong

B0 phong dai nén ding tir 500 x dén 1000 x - d&i voi iop ma cb chidu day nhd hon 20 pm: 200 X -
#8i vbi iép ma co chidu day 16n hdn 20 um.

323 D& do chibu ddy idp ma phai ohudn bi m3u mai c4t ngang Iép ma (mAu mai ngang) nhy
trong Phu luc 1.

3.2.4 Bo chidu déy Idp ma dudc xac dinh trén kinh hidn vi kim tuong vai micrdmeét thi kinh hay thi
kinh xody, bang cach do anh miu soi,

Ti€n hanh da khdng 1t hon 3 vi tef trén toan bd chidu dai miu soi.
3.2.5 Két qua do ia gia tri trung binh cita 3 phép do.

3.3 Phuong phap khéi iugng

3.3.1 Phuong phap dya trén vigc xac dinh khéi iugng ma va duge dp dung d& xac dinh chidu day
trung binh i6p ma dién hoa trén cac chi ti€t c6 khdi lugng khang tén hon 200 g.

Sai 8 tuong d8i cla phuong phép + 10 %.
3.3.2 Khi do can sif dung can phén tich cb sai s8 + 0,001 g.
3.3.3 Vigc idm sach duog tign hanh theo muc 3.1.4.

3.3.4 Khéilugng cla 1dp ma dugo xac dinh bang oach c&n chi tiét trén cén phéan tich trudc va sau
khi ma.

3.3.5 Chiéu day trung binh ca 16p ma (H) um duge tinh theo cong thie sau:
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{EZ —91].1000
S.y

i

He =

& day: g, - Khéi lugng chi tidt trude khi ma, ;
0. — Khéi iugng chi tidt sau khi ma, o;
$ — Dién ticb b& mat chi tiét duge ma, cm?;
y - Ty trong cla vat lidu ma, g/em?®.
C Céac phuong phap hoa hoc
3.4 Phuang phép phun tia, nhé gigt, ho tan
3.4.1 Phuong phap phun tia dya trén co s@ hoa tan idp ma bang dung dich thd phun thanh tia tai

mdt didm trén bd mat chi tigt vol mot t8e 4d nhat dinh.

Chiéu day i6p ma dudc tinh theo thdl gian hoa tan i6p ma a8 hoa tan ip ma (phuong phéap phun
tia thé tich).

Théi diém ket tbic hoa tan 16p ma duge xac dinh bang mit (phuong pbap phun tia chu ky, phun tia
thé tich) hoac b&ng dung cy ghi lai sy thay a8l thd hidu hay cuding 46 ddng vao luc hoa tan hcan
to2n [6p ma (phuong phép phun tia dién).

Phuang phap nhd gigt dia trén co 55 boa tan l8p ma bang céc giot dung dich thir nhd tai ciing mét
diém trén b8 mat 10p ma v4 duge gir trong mdt khodng thai gian nhét dinh.

Chiéu day 16p ma dugc tinh theo s& giot a8 boa tan I6p ma.

Phuong phép hoa tan dya trén c¢o s& hoé tan iSp ma trong dung dicb kbdng tac dung a8i voi kim
ioai nén boda kim loai 16p dudi cda cbi tidt,

Chiéu day tdp ma dudo tinh theo khéi tuang kim loal hoa tan v& duge xac dinh bing hai phuong
phép: Phéan tich hoé dung dich hoé tan 16p ma hay cén chi tiét trubc va sau khi hoa tan tdp ma.

3.4.2 Phudng phap phun tia va nhd giot dung a2 do chifu day cuc bd tdp ma kim loal mt idp va
nhiéu 16p cho céc chi ti€t cb dién tich bé mat khong nhd hon 0,3 cm?,

Phuang phap pbun tia khdng 4p dung duge d8i v6l cAo chi tiét ¢ hinh déng ngan cin dung dich
chay thoét.

Phuong phép nhéd giot khdng nén 4p dung a8i véi i6p ma mdt 16p va nhidu i6p cho cic chi tiét cb
kich thudic nhd. Phudng phap khing ap dung A8 val cac hop kim nhdm ¢ chita déng va niken.

Sai s6 tuong d8i (%) kbi do chidu day idp ma tlr 2 um trd 18n 13:

Phugng phap pbun tia chu ky: + 10
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Phuong phap phun tia thé tich: + 15
Phuong phap nhd giot; + 30
Phuong phép hoi tan: + 10

1.4.3 Vide 1am sach ddu md trude khi do dugc tién hanh theo diéu 3.1.4.

Cac 16p mang crémat va phatphat trén 16p ma kém duge iau sach binig béng tdm axit ciohydric ty
trong 1.19 gfcm? joang theo ty i& 1:8.

Tign hanh kidm tra viéc hoan tean tdy sach i6p mang crdmat va photphat bing cach nhd va gill
mét giot dung dich chira 5 gfi ddng sunfat. V&t mau den trén bi mat ching té khéng cén mang
gromat va phbiphat.

Vigc hoa tan iép ma crdm khdi |6p ma nhidu i6p dugc tién banh bing dung dich axit clohydric ty
trong 1,19 g/em® ¢ pha thém trigxyt antimon tir 1 % dén 2 % trong iugnag.

3.4.4 D@ tranh ding dich chay phan tan, bé mit chi tiSt duoe cach fy-bing bit o vat lidu bén
virng hod hot nao.

Trong phuong phap phun tia thi vat lidu cach ly duge 13m thanh b song song theo hufng chiy
thoat cla dung dich vdi khodng cach 4 mm. Khi do bing phuong phép nhd giot vat lidu céch ly

guac [am thanh mdt vang tron dudng kinh khodng 6 mm trén op ma d8 céoh biét voi hé méat xung
guanh.

Trede khi do. cac chi tiét va dung dich thir ¢dn duge gilr trong phdng cha dén khi nhiét 48 cla
chung dat nhiét 45 moi trudng.

3.5 Pbuong pbap pbun tia chu ky

3.5.1 Kbhi do st dung thi€t bi (Hinh 1) bad gém binh dung dich 5 ¢ dung tich khoang 250 mi, ¢
kho# 6. D4u mut phia dudi cla binh Déi vél Sng mae guan 8 bang dng eae su 7 vi dung dich chiy

xuding bé mat mau 9. Gng mac din duge ebuln sao cho khi van & hean todn md thi 4p sust khang
ddi va nhiét dd tir 18 dén 20°C, trong 30 s cd (10 + 0.1) mi nudc c&t chay tr binh xudng.

Ap suit khdng d6i duge diéu chinh bing 8ng thuy tinh 4 @4t xuyén qua nat 3 vao of binh va od id
2 dé khang khi vao binh,

Déau dubi cha 8ng thuy tinh 4 phai ndm trong dung dich & vi tri khdng d&i bdl khodng cach (250 + 5) mm
tinh t& d4u 8ng mao dén B. Treng 8ng 4 cd dat nhidt ké 1.

bung dich a& da oho trong Bang 2 v4 cach chudn bi chang che trong Pbu iuc 2.

3.5.2 Chuln bi thi€t bj d& ti&n hanh do nhu seu: D8 ddy 3/4 binh 5 dung dich d8 duge chusn bj,
mé& van 6 va iam d4y &ng mac din 8. Dilng nut cao su 3 day ¢8 binh lal, md van & 48 cho dung

10
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dich chay khdi binh oho t6i khi bot khi dugc hit déu dan v&o binh qua 8ng 4. D6 chinh i d4u higu
ap suét treng binh 12 kbéng ddi.

Trube khi lam viée, ¢dn kidm tra mic dung dich chiy ra tir Sng mao din nhu a3 néu trong didu 3.5.1.

Sau khi ¢4 dugc chuln bi nhy vdy, dinh vi thigt bi bAng chan d€ sao cho d4u mut cda Sng mao din
nam cach bé mat mau thit khoang tr 4 mm d&n 5 mm vé4 d8 cho goc gilra truc olia 8ng mao din va bé
mat chi tiét hodc voi tidp tuydn olia bé mat nay (trong trudng hdp bé mit cong) 13 (45 + 5)°.

Hinh 1 - 80 d§ tbiét bi cho phuong phép phun tia chu ky
PE trénh dung dich chay ian v& bin toé. oin A& dda thuy tinh vao gén chd thir clia chl tist 48 dung
dich da sif dung cbay gon véo binh thu.

3.5.3 Khi do m& van 6 déng théi bAm ddng hé bém gisy, sau mdt thdi gian thi dong kbe iai,
ding ddng hé b&m gidy va xem mau bé mat chd ddng x8i xubng ¢b thay ddi khdng. Neéu bé mit
kbong thay déi thi lai mé van va bim adng hi. CU tiép tuc cho t6i khi b8 mat chd dbng chay thay
adi. D&u hidu két tbuc do oho trong Bang 2.

Treng nhitng i8n do sau, khi 44 bigt théi gian d8 hca tan idp ma thi s& i4n nghl gilta chimg trong
khi do ¢6 tbd it hon. Théi gian déng x8i chay d4 hoéa tan hét 1p ma sé duge cdng iai.

Khi dc chiéu day 1ap ma nhiéu idp thi phdii ghi iai ting khodng thdi gian dung dé hoa tan ting i9p ma.
Ghi iai nhiét 46 cha dung dich.
Sau khi do xorig phai rifa sach binh va 46 ddy nudc oét.

3.5.4 Cniéu day cuc bd idp ma {H,), um xac dinh theo cdng thic:

11
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Hy=H, . t
& d&y: H, — Chi€u day ibp ma hoa tan trong 1 s, um;
t - Théi gian d& hod tan i6p ma, s,
Gia tri H, 48i v8i cAc 16p ma khao nhau cha trong Bang 3,

Khi tinh ohigu day, trang cong th{c phai nhén thém hé sé& diéu ohinh, a8i voi l6p ma ddng, ma
trang dung dich dién phén xianua ia 1,35; crébm bbng ma trong dung dich dién phén ty didu chinh
la 1.2; crém md ma trong dung dich dién phan ty didu ohinh 14 1,04; 'iﬂp arbm mé ma trong dung
dich dién phan tetro crdmat 13 1.3.

Khi tinh chidu day idp ma niken ma treng dung dich dién ph&n o6 cho thém chéit tao béng, trong
cdng thifc o8n nhan thém véi cic hé sd cho trong Béng 4.

12
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Bing 2
.Y Néng dd
Lép my ':';:'“ 'l: :III 'l':: :::f ;:1: T:::: :i::" o | i | D Bi#u ke thic de
dieh
Thép Amoni nitrat 70 - | Xust hign v& mau hing
K&m 1 | Béng sunfat 7 -
Axit clohydric - T0
Thép Xu#t hién vt mau héng
Bdng Hop kim kém St lii clorua 300 - - [ Xuét hign v8t mau den
Niken A Bdng sunfat 100 | - | Xuét hién v&t mau tring
Thép Xuft hién v&t mau hénp
Niken | 5ang va hop kim ddng Xufit hign v8t mau hdng
hodc mau vang
Niken Axit clohydric {b}L - 220 | Xuét hign v8t mau tring
trong 1,19 g/cm?)
Thép Axit sunfuaric (1,84) 100 Xubt hién v&t mau hing
Crom ’ St 11l clerue 60 | -
Péng sunfat a0 1 -
Efanola - | 100
Thép Sat i clorua 150 | - | Xu#t hign v&t méu den
Axit cichydric (1,18) 150
Béng 4
Axit axetic (bang) - | 250
Tridxyt antimcn 31 -

CHU THICH: 1) Khi xé¢ dinh ¢hifu day 16p ma crdm, irude khi de, a8 pha i8p thy ddng, cdn ding que kém
t4m dung dich dc tifp x0¢ vac b8 mit chi tist,

K&t qud do & gia trj trung binh clia 3 phép do & 3 vi tri khic nhau cla mau.

2) N&u khé xéc dinh S18m k6t thic bda ten 16p me adng trén nén thép eau khi xu#t hign vat
mau héng eéng thl ding dng pipet dinh k¥ nhd mt glot dung dich 1,8 % antimociorua trong
axit clchydric (1:1). D&u hi$u k&t thae hoa fan [0p ma 1A vEt mau den, xuSt hién sau 2 glay dfin
3 glay khi thir. DS 6p tyc thir bing déhg x@l, cn diing gifly thaim 1au khé chd thir.

13
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3.6 Phuong phip phuh tia chu ky (di§n - phun tia)

3.5.1 Khi do si dung thiét bi {Hinh 2) 45 duve md ta trong dibu 3.5.1 nhing & nit 3 diy binh 5 dat thém
&ng thiy tinh tha hal 10 @&u mit clia Sng cb hin day platin (11). D&u duél cda &ng thuy tinh 10 phai nim
trong dung dich & vl trl khdng #88i véi khodng céch (250 + §) mm cach ddu mut cla dng mao dan 8. Day
piatin va mu thd d4u vao so 446 didn bao gdm: ngudn 13 (pin 3V), dién k& 16 (thist bi bao 0), dién trd 14
(10), bign ir& 15 (22), cong the 12,

Cho phép sif dung 5o dd didn cb sir dung phuong phap bi,
Chudin bi thidt bi nhu &idu 3.5.2.
Mau thif phéi cach didn khét chin &6,

3.6.2 Khi do, dbng mach dién, d&ng théi mé van 6 va déng hd b&m gidy. Khi kim déng h bi lach thi

déng van va ngimg ddng hd. £4 12 lic 16p ma tai U6 04 hod tan hét va xuBt hian kim loat ndn hodic kim
ioai Ksp dudi.

3.6.3 K&t qué dc xir iy thec di€u 3.54,

3,7 Phuong phdp phun tia thé tich

3.7.1 Khi do sir dung thiét bi bao gdm: dng buret 50 ml ¢6 ¢4 chia 0,1 mi va van thuy tinh ndt v6i Sng
mao quén biing 8ng cao su. Ong mao quén duve chuin bj sao cho khi tht van md hoan toan, trong 30 s,
& nhidt 95 tr 16 °C 98n 20 °C tir buret ¢6 (10 1 0,1) mi nuéic cét chdy ra.

Khi do s dung céc dung dich cho trong Bang 2.

3.7.2 Xhi do m3 hoan toan van buret 48 ddng dung dich chdy xu&ng, Sau mdt thoi gian déng van lai
va quan st sy thay d8i mau cla bé mat & chl dang x&i xudng. NSu mau khong thay adi thl tai mé van
va o ti€p tuc nhu vy cno tél khi mau bé mit & chd dong x4&i thay adi

14
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Bing 3
Chifu diy 16p ma (H,) hda tan trong 1 giky, pm
Nhigt 99, *C Pdng (voi Blng {voi
Kém Niken Crdm
dungdjch 2) | dung djch 4)
12 0.515 0,538 0443 | 07236 :
13 0,530 0,568 0,470 0,262 -
14 0,542 0,602 0,496 0,284 -
15 0,560 0,641 0,526 0,333 0,094
15 0,571 0,685 0,560 0,375 0,101
17 0,599 0,735 0,594 0,424 0,109
18 0.610 0,794 0,628 0,467 0.120
18 0,030 0,862 0,264 0,493 0,131
20 0,545 0,926 0,088 0,521 0,139
21 0.570 0,580 0,734 0,548 0,147
22 0.690 1,042 0,768 0.575 0,156
23 0,715 1,099 0.602 0,606 0,164
24 0,740 1.103 0,836 0,541 0,169
25 0,752 1,220 0,879 0,671 0.174
26 0.775 1,266 - 0.709 -
27 0,790 1.333 - 0.741 -
28 0,808 1,339 . 0,750 -
28 0,624 1.429 - 0,800 -
30 0,833 1471 - 0,833 -
31 0,850 1515 - 0862 -
32 0,870 1.587 “ 0,583 -
33 0,833 1,658 - 0,923 -
34 0,800 1,729 - " 0,953 -
35 0,817 1,600 - . 0,983 -
CHU THICH:

Giah'tl-l.ap:h_mgdmﬂpmkﬂnmmnchhﬁenmmm,mnpt.mﬂkﬁnﬂﬂpmﬁm
ma frong dung dich dién phén 1A sunfat (861 vl dung dich 2), I9p ma niken ma frong dung dich dign phan la sunfat
v floborat: 16p ma crom md my trong dung dich didn phan 12 sunfat, 16p ma d8ng ma frong dung dich didn phiin 13

sunfat va xianua (861 vai dung dich 4),
Bing 4
Hé 58 diu chinh d&i vél 16p ma niken my trong duny djeh dign phin
¢4 che tham chilt tgo hdng
Khodng thol gian, — 2.6 - 2.7 naphtalin
s Cumarinvan | - 'fu!“:“ o | 2.6-27 napntaitn
14 butitdion tdiuol sunfamit nias disunfua axlt
fomalin |
0-20 1.2 16 1.3 1%
20-40 1,1 1,4 10 1.4
40-80 1,0 1.3 0.9 1.4
£0-100 0.9 1,2 0.8 -
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Hinh 2 - So d& thidt b] phairong phidp phun tia chu ky (di$n phun tia)
Diém k&t ihuc do 14 su thay d6i mau trén bd mat kim loai nén hay kim loai 18p dudi (xem Bang 2).

Khi do 16p ma nhiéu i6p phdi ghi lai timg thé tich ding 34 hoa tan ting 1Gp ma, toan bd thé tich
dang d& hca tan 16p ma dude ¢dng lal.

Ghi {ai nhiét d& dung dich.

3.7.3 Chiéu day idp ma (H,). um, duge tinh theo cdng thire:
Huy = H, .V,
O 94y, H, - Chiéu day 16p ma do 1 glot dung dich hoa tan, um (Béng 5);
v — thé tich dung dich d& hoa tan 1ép ma, mi.
K& qué do i gia tri trung binh clie 3 phép Jo & 3 vi tri khic nhau cla mau.

Pt véi i6p ma ddng ma trong dung dich dién phan xianua, khi tinh chidu day 6p ma, trong cong
thic cé&n nhan thém hé s& didu chinh 14 1,35.

3.8 Phuong phap nhd glot d&i vél [dp ma crém

3.8.1 Trong phudng phip nay cén xac dinh thdi glan cén thist a8 mdt giot axit ciohydric (ty trong
1,19 g/em® & 20°C) xuyén th&u qua 18p ma crém, ma bang phuong phap dién hoa.
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Phuong phap dung d€ xac dinh chidu day 16p ma crém dudi 1,2 um trén Wp ma niken hoac ddng -
niken.

3.8.2 MAu thir duge 1am sach nhu diéu 3.1.4, sau 38 d0ng nén holic sap ndng chdy khoanh ién
bé mat mdu mot véng tron cb dudng kinh trong khoding 6 mm.

3.8.3 Dung ng nnd giot nhd mét glot tr 0,03 mi 9&n 0.05 ml dung dich axit ciohydric (t¥ trong
1,19 g/em®) vao giita vOng trén sép hclic nén. Bam adng hé A& x&c dinh cninh xac thai gian tif khi
bat d4u xudt hién bot khi d&n khi bdt 34u nhin thiy 16p ma niken. Xhl bot khi khéng tac thanh ngay
fap tire, thi dung day niken méng cham vao b& mat kiém d& cuong hod phin (ng.

Di&m k&t thic i idc ngimg tao thanh cac bot khi hay xust hidn 16p niken mau véng.
Mau, dung dich thl v& dng nhd giot phat ¢d nhiét ¢4 tr 16 °C ¢&n 26 °C.

3.8.4 Chiéu day I6p ma crom tinh thec ¢dng thirc sau:
ast.K
d day. t — thdi glan xuyén thu, s;
K - hé s phuy thudc vao nhi¢t dd, xac dinh theo dd thi 4 Hinh 3.

K&t qua do ia gié tri trung binh clia 3 phép do tai 3 vj trl khac nhau cda miu,

Béng 5
Chiéu day tdp ma (H,) d¢ 1 glgt dung djech hoa tan, m
Nhiét 48, °C

Kém p&ng Niken
12 1,465 2,288 0,995
13 1,501 2,370 1,091
14 1,540 2481 1,211
15 1,597 2,604 1,355
16 1,610 2,747 1,510
17 1.645 2.915 1,681
18 1,688 3.118 1.832
19 1,740 3,344 1,906
20 1,776 3,456 1,996
21 1,845 3,717 2,070
22 1,895 3,906 2,151
23 .1,945 4085 2,242
24 1,990 4,255 ° 2,347
25 2,033 4 425 2,433
25 2,060 - 2,520
27 2,126 . 2,620
28 2,173 - 2,720
29 2,213 - 2,320
30 2,286 - 2,920
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CHU THICH: Gia ti (Hy} 4p dung cho I16p ma k&m ma trong dung dich didn phan xianua, sunfat, amdniac va
k&m; 16p ma déng treng dung dich dién phan sunfat; |dp ma niken ma treng dung dich didn phan sunfat.

K
2,026
0,024
0,022
0,020
E
e e e S
0,018 . K- NN ERINEITCANNICR

Hinh 3 - D& thi x4¢ dinh h# 8§ K theo nhidt d&

3.9 Phuong phap nho giot d&1 véi 16p ma mdtiép va nhidu 18p (trir i6p ma crém),
3.8.1 Phuang phap nay x4c dinh chibu day cuc bd ciia iép ma mdt 16p hay nhidu i6p cla thife, kém,
d6ng, niken bAng cach xac dinh s giot dung dich kidm dac biét, nbé iign tiép A8 hoa tan idp ma.

3.9.2 Lam sach va chuén bi miu nhu didy 3.8.2.

3.9.3 Duing &ng nhd giot, nhd mat giot tir 0,03 mi @én 0,05 mi dung dich kiém. chon theo Bang §
va0 vong trén sap hoac nén. D& mdt thdi gian nhét dinh nhu d& cho trong Bang 6. Sau d6 ding
gidy thdm lav sach giot dung dich, Lap lai qua trinh dé cho 16i khi hoa tan hét 18p ma twdng Ung.

Xac dinh diém k&t thuc qué trinh hoa tan 13p ma theo Bang 8.
3.9.4 Chiéu ddy cuc bd 19p ma (Hy), um dugce tinh theo odng thire:
HM = Hu * (n - 015}

& d&y. H, - chidu day 1ép ma do mdt giot dung dich hoa tan trong thdi gian cho trudc (xem Bang
7)., um;

n - & giot ding d& hca tan Ksp ma.

K&t qua do ta gid tri trung binh cla 3 phép do trén 3 vi trl khac nhau cia may,
3.10 Phuong pbép hoa tan

3.10.1 Tién hanh do theo hai phuong phap
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a) Chi tiét dugc odn va sau &9 nhing vao trong dung djch thich hgp khi &4 hoa tan hét iép ma,
chi 1i&t dugo 18y ra khot dung dich, rla sach, siy khd va can lat.

Chidu day trung binh cla ¥p ma (H.) pm dugc xdc dinh theo cdng thic:

_ (gy-8p)- 10000

H,
7.5

¢ d3y, g, - khai itong chi tist trudic khi hod tan, g;
gz — khdi ivgng chi tiét sau khi hoa tan 18p ma, g;
y - khéi ivgng riéng cla kim loat ma, gfem®;
S - dién tich bé mét mau, cm?

b) chi tift dudge nhiing vac trong dung dich thich hgp, sau khi hod tan hét idp ma, chi tiét duge iy
ra khdi dung dich va riia sach vai iSn bing nudc cit. BS 15n nube rda vao dung dich va sau g6
bAng phuong phép phin tich hoa hoc xac djnh khéi iteng Kim loal ma bi hoa tan,

Dung dich dé hoa tan iop ma trinh bay & Bing 8,

Bing 6
Thél
Kim loal né S5 tha tan
oal nén
miok ty clia Thanh phdn | Ndng | S8 ¢ Diu hidu két thic
Lép ma | hojic kim loai - glir 1
i6p dusl dung dung dich dé off | lugng ot do
dich _ gioL,
s
Kém | Thép, déng va 8 Kall lodua 200 - 80 | Xust hian kim logi
hep kim déng ™ 100 nén
Kém Thép, niken 6 Bac nitrat 44 - 30 | Xult hién v&t mau i
trén thép hclic mé
trdng trén niken
Niken | Thap, d8ng vé 7 S#t il clorua 300 - 30 | Xust hidn vt méu
hop kim déing ©éng sunfat 100 . héng
Thifc | Thép, d8ng vé 8 | S&t 1l clorsa £0 -~ £ .30 |Xufit hijn vt mau
hop kim ddng béng sunfat 20 - héng
Axit clohydric (ty | « {160mi
trong 1,19)

18
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Bing 7
Chidu day I6p ma (H,) do mét giot dung dich hod tan trong
Nhidt 38, =C m&t thé! glan che trude, um
Thific3de Kimé&0s Bing 3t s Niken 30 =
12 0,55 0,87 0.83 0,55
13 0,55 0,91 0,85 0,57
14 0.55 0,96 0,67 0,59
15 0,55 1,81 0.89 0,81
18 0,55 1,06 0,93 0,83
t7 0,65 1,09 0,97 0.65
18 0,55 1.14 1,01 0,67
19 0,55 1,18 1,08 0,69
20 0,55 1,24 1,08 0.70
21 0,55 1,27 1.1 0,71
22 0,55 1,32 1,14 0,72
23 0,55 1,36 1,15 0,73
24 0,55 1,40 1,16 0,74
25 0,55 145 1,20 0,75
26 0,55 1,52 1,21 -
27 0,55 1,59 1.23 -
28 0.55 1.66 1,24 “
29 0,565 1.73 1,26 -
30 0.55 1,80 1,28 -

CHU THICH: Gta trj {H,) 4p dung d6i vdi i8p ma niken ma trong dung dich dién phan sunfat, Kip ma déng ma
trong dung dich dién phan sunfat va xianua; l5p ma kém ma treng dung dich didn phan amdniac va xianua;
idp ma thi§c ma trong dung dich dién phan axit v kiém,

Biang 8
Kim loal | 88 tha
Lan m nén hay ty Thanh phin Néng 1.1 Nhiat Phuong phép
pme kim leal dung dung dich ddol | luwgng | 44 °C x&c dlnh
lép dudl dich
Kém Thép 9 Axit sunfuric (ty 50 - 18-25 | Theo hiéu khdi iugng
trong 1,84)
Axit ciohydric (ty 17 -
irgng 1,18)
Béng Thép 10 Anhydric cromit 275 - 18-25 | Theo hidu khdl rgng
Amodni sunfat 110 -
Niken Theép 11 Amdni nitrat 100 - 70-80 | Phan tich hoé niken
Axit axbtic 2 mi
Crém Niken, 12 AxRit clohydric (ty - 50% | 20-40 | Theo hiéu  khéi
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dbng va trong 1,19) juong
hep  kim Nuéc ot . | s0%
d8ng
Crém Thap 13 Axit clohydric (ty { 368 - 18-25 | Theo hidu  kh&i
’ trong 1,19) Ireng
Tridxit antimon 20 -
Thiéc, hop | Thép 14 Axit  bo-flohydric - 10 mi Theo hidu  khdi
kim thiéc- {ty trong 1,15} trong
ch. chi Hydrdpeoxit (30%) | - | 2,5mi | 1325
Nudc cit
- 50 mi

Chigu day trung binh I6p ma (H,), um xac dinh theo ¢éng thic:

_ P. 10000
% .S

4 day, P — khdi lvgng kim ioai xac dinh Suce bang phén tich hoa hoc, g.

Hyp

4 Cac phuong phap klém tra d& x8p 16p ma

4.1 Phuong phap bdt nhac

4.1.1 Phudng phap dua trén su tudng tac hoa hoc cla kim icai iép dudi vai chat thir tai nhimg chd
rd va khdng iién tuc cla I6p ma vdi suf tao thanh nbimg hop chit ¢é mau,

Phuong phap ap duhg d& xac dinh d6 x8p cba cac idp ma kim ioai trén thép, ddng nbdm, kém vi
ca¢ hop kim clia ching.

Phuang phap ap duhg duge cho t8t cd cic obi tigt cb hinh dang va kich thudc bat ky.
4.1.2 Khj ki§m tra sl dung
- ¢h8i itng mém (cho phép sl dung cac dang may phun);
bot nhao: thanh phan bot nhio trinh bay trong Bang 9, phuong phap ché tao d Phu iuc 3.
4.1.3 Chi ti&t duge 1am sach nhu diéu 3.1.4

Ding chdl ldng heic may phun quét d&u mdt iép bdt nhaoc 1&n bé mit idp ma va gil yén khing
qua 10 phut.

Ludng bt nhao: tir 0,5 glem? d&n 1,0 glem?,

Lam sach chi tiét bling cach x&i nudc cAt. Chi tift dudc sdly kho va tién hanh xac dinh cac dtém rb
trén bé mat chi tiét.
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4,14 Trén bé mat thlr &8m s& diém o6 mduy, tuang (mg véi s8 id rd. Trén co sd A6 xac dinh 8
xGp trén mdt ddn vi dién tich bé mat,

K&t qud da ia gis tri trung binh clta 3 phép do.
4.2 Phudng phap "Coédotcdt”

4.21 Phuong phap dugc diing d& xac dinh &6 xdp cla 16p ma niken-crém va ddng-niken-crém
trén cac chi tidt bang thép va hdp kim kém.

4,2.2 Chi tiét hoae miu kiém tra phdi cb dign tich b€ mat ma khdng nhd hdn 50 cm® va chifu day
tr 1 d&n 3 mm,

Khi ¢4t mAu kiém tra tif san pham c6 ging han ché d&n milc 81 da vide gay hdng ldp ma doe theo
duang cat.

Vi tri ¢4t cin Suoc bao v bang chat chéng an mén,

Bang 9

D&u hidu J& xac

Kim loal nén Lép ma Thénh phin hjt nhic dinh

Béng va hop kim t Tat ¢d cac dang p | Thanh phén 1 Mau 34 - nau
dbng ma {tris kém) Biphénilcacberit
Axit axétic
Amdnt pasunfat
Glyxarin

Bridxit titan

Thanh phén 2 Mau 4o
Cadion |l
Amdni
Didxit titan

Ké&m v& hop kim kém | Tat ¢4 cac dang I9p | Biphéniltidcabarit Mau héng - tim
ma Hydroxit natr nhat

atanola
Bidxit titan

Nhdm v& hop kim | T&t ca céc dang l9p | Aliuminon Mau héng

niam ma Hydrd pedxit

Didixit titan

4.2.3 Thiét bi, vt lidu va hba chat

1) budng thi nghigm tac €m cd hé th&ng nung néng;
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2} thiét bi a8 {am d6ng ddu khéng khi trong budng:;
3) gia dd mau,

D& dm twong déi duge tao ra blng cach d&n khdng khi 8m vao budng thi nghiém. Ding nuéc cét
a8 tac ra khdng khi m. Khéng dude tao 4m bang dung dich mudi hodc axit.

Khong cho phép of hién tugng ngung tu nuée & ndp, thanh budng va gia d& mau.

VAt {idu 1am budng thi nghidm phai cé tinh chét chdng an mén va khéng gay anh hudng d&n kit
qua thi nghigm.

Hod chal:

Dong nitrat

sét {1 clorua

Ambni clorua

Cao lanh
Phuong phap chun bl xem trong Phu luc 3,
4.2.4 Chi tidt duge {am sach nhy didu 3.1.4,

4.2.5 Dung ch8ifong mém phédt ddu mot i8p bt nhao 1&n bd mat chi tidt, Chidu day 16p bot nhao
& trang thai &m phail 1 0,08 mm 4&n 0,2 mm.

4.2.6 Say kho khodng 1 gid & ngodi khéng Khi c& nhidt ¢o tir 18 °C dén 30 °C.

4.2.7 Sau khi sy xong, chi 16t dugc dat vac trong budng thi nghiém cb dd Sm tuang A8 tir 80 dén 90 %
va nhidt d6 (38 + 2) °C. Khéng cho phép cb hién tugng ngung tu nudc trén bé mat chi tigt.

Giifa cac chi tiét va gidra chi tiét v6i thanh budng thi nghigém khéng dugc tidp xdc véi nhau, Khéng
dudge md clra budng khi dang thi nghiém.

4.2.B Théi gian mot chu ky thl nghigm ia 16 gid, néu khdng cd hudng dan cu thé trong cac tai
i@y k¥ thut.

4.2.9 Sau khi thit nghi@m xong chi tifit dudc iam sach bdt nhio bling x8i nuéc, ban chai mdm
heac miéng bot bidn. Sau a8 tidn hanh quan sat k§ b8 mat chi tiat.

NE&u kidm tra nhidu chu k¥ thi truc khi ti&n hanh chu ky tidp theo cin phat mét idp bdt nhao mai.

42,10 Mu8n 1am hién rd cao chd rd, sau khi iam sach hét itp bdt nhao, dé chi tiét trong th suong
mudi kheang 4 gio, hoac dé trong khbng khi sach cb ¢¢ 8m tuang d8i 100 % & nhidt 46 (38 £ 2} °C
trong khoang 24 gid.

4.2.11 X iy két qua theo diéu 4.1.4
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4.3 Phuong phéap dat gidy thim

43.1 Phuong phap dua trén sif tWong tac hed hoc cha Kim ioai ndn hoadc kim ioai iop dudi véi
chét thit tai nhimg vi tri v va khong lidn tuc cha iGp ma véi sy tao thanh nhilng hop chét cd mau.

Phudng phap ap dung cho cac idp ma kim loai trén thép, d8ng va hgp kim ddng. Phudng phép ohi
ap dung duge ddi v&i cao chi tidt o hinh dang don gian cho phép dat gidy thém ién dude.

4.3.2 Chi tigt duge {am sach nhy diéu 3.1.4

Gidy th&m duge tham uét dung dich thlf va dat in b3 mat chi tiét sao cho gilra bd mat chi tiét va
gidy kKhong con bot Khi. V8t rd in i&n gifly thdm udt dang diém hoac d6m. Nhéc gidy ién, rira sach
bAng nubc cét v siy khod trén kinh sach.

Dung dich thi va chd 46 thir duge trinh bay trong Bang 10, Muén bi&t cac diém rd ti ddng, sau khi
iam sach, gify thdm dugc dat trén kinh sach va phé&t d¢éu dung dich ferixianua kati (40g/i). Khi d6
nhing diém vang {va! ré ¢&n niken) sb bign mA&t. Rita sach gidy thdm va sdy kho trén kinh, Nhimg
¢iém c6 mau dd nau va xanh trén gidy thdm ia nhimg id rd d&n ddng va thép.

Kim loal néin S8 Thei
cain
: Thanh phin Néng gian

LAp ma hay kim toal | dung D hidu ciia 9% x8p

dung djch dd g gifr
Iép dudi dich
(phit)

Crém mat {ap Thép 15 | Perixianua Kali 10 Biém xanh r t4i thép
va nhidu Ifp : , ,
(NbCr: Cu- Améni ciorua 30 10 | Bigm dd-nau rd t6i ddng
Ni-Cr) Netri clorua 60 ° Pi#m vang r t6i niken
Crom mdt 16p | Béng va hop
va nhidu 6p | %im dbng
(NI-Cr)

Niken  mdt Thép 18 | Ferixianua Kall 10 5 Biém xanh r& t6i thép
{op Déng va hap Natri clorua 20 10 | Bifm dé-nau r§ to
kim déng ddng
Niken nhiéu Thép 10 Digm xanh rd 1 thép
II":ECU-E;I-N“ Diém 44 ndu S 1o

adng
Diém vang rd i niken
Béng Thég 20 Pifm xanh 8 14 thép
Thide Thép 17 | Ferixianua kalj 10 Di&m xanh r8 tél thép
Natri clorua 5 50

Muén biét cac diém rd d&n nikon, sau khi lam sach, gify thdm dudc dat trén kinh sach va phét déu
dung dich dimetyigiixin trong amdniac (dimetyligiixin-2 g/t); ambniac 25 % - 500 mV¥i.
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Sau khi tao thanh tai nhimg ché rd didm hoso vét mau héing sang, dic trung a8i voi niken, rifa
gidy thdm bang nubc va sly kha trén kinh. Khi 86 nhimg vét rd ¢é&n thép va ddng s& bj md & va
vigc ddm sd i rd 4&n niken dd dang hon,

Xdc dinh d6 x5p d6i voi Iép ma crém duge 1ién hanh khdng chém qua 30 phit say khi d3 két thic
qua trinh ma.

Céc aiém rd dupe quan sat bAng mit thudng.

4.3.3 Tinh s5 16 rd nhu sau: D3t gidly th&m v&i cac didm rd én kinh 6 chia sin thanh 6 thanh timg
cm® mét. £8m s& diém rd trong timg 6 vudng. Cdng s& didm 15 ¢4m duge. Bo phén dign tfch gidly tham
tiép xtc véi bé mat chi 1iét va sau 40 x4c dinh 55 ¢idm 1 trén mdt don vi didn tich b& mat.

5 Cac phucng phép kiém tra dd ben ban cia idp ma

5.1 Cac phuang phap kiém tra d6 b&n bam cla I6p ma dyva trén sy khac nhau vé cac tHinh chit cg
by cliz kim ioai ma va kim ioai nén. Chen phudng phap kifm tra nao tuy thudc vao vat ldu ma, hinh
dang va cong dung chi tift nhu theo Bang 11.

5.2 Phuceng phip nung

5.21 Phugng phap duge tién hanh biing cach nung ning mau kiém tra va sau 46 tam ngudi nhanh,
5.2.2 Thiét bi kiém tra bao gém:

Ld cb nhigt 46 iam vidc d&n 300°C;

Thiing chida nudc dung tich 10 dm®.

5.2.3 Chon nhiét 48 nung tuy thude vao kim loai ma va Kim ioai ndn turong Ing voi Sang 12

Bing 11
Phwong phép Vit liju ma Dang miu hojc
kidm tra cr Cu NI Ni-Cu Sn Zn chidu diy 16p me
Phueng phdp nung + + + + + + Khéng quy dinh
Phuong phap udn + + + + + + Tam va bing
Phuong phip quin + + + * + + Day
Fhuong phap ¢ + + + + + Khong quy dinh
khuyéch tan hydrd
Phuong phép dia + + + I D + Lén han S um
Phuang phap khic - * + + + + Khéng n hon 20 pm
D01 v Ni-khdng ldn
hon 10 pm

CHU THICH: B4u (+) ky hidu phuong phép Kiém tra dugc;
D&u (-} k¥ hidu phuong phép khéng kiém tra duge.



TCVN 4392 : 1986

Bang 12
Nhigt dd gitr 38§ voi 18p ma, *C
Kim loai nén

Sn-Ni; Cu; Cr; NI; NI-Cr Sn va hgp kim 3n Zn
Thép 300 190
Hop Kim kém 150 .

150

NE&m va hop kim nhdm 220 -
Péng v& hop kim déng 250 150

5.2.4 MAu duge nung G&n nhidt dd id va gilr & nhigt 44 dé khodng 15 phat. Sau 46 I8y va nhing
nhanh vao nuéc cb nhigt 4d tir 15 °C dé&n 25 *C.

5.2.5 D& bén bam cda 8p ma dugc coi is Fat nBu khéng quan sat thay hidn tudng trée, bong tép
va dop.

5.3 Phugng phép uén
5.3.1 Phuang phép duge tién hanh bing cich un mau kim tre cho t8i khi gay.

5.3.2 Mau thir phai c6 dang ban dai tr 40mm dén 140 mm, réng tir 10 d8n 50 mm, day khong i&n
han 3 mm,

5.3.3 Dung cu kiém tra bao gém:
Etd;

Hai truc tron béing thép cac bon két clu cd dudang kinh biing 4 18n chiBu day mu va chidu dai nhd
hon ho3c bang chidu dai ma kep cla éto;

Kim det;

Dao.

5.3.4 Mau duge kep chit vao gidia hai tryc frong ma kep clia é16. Diing Kim ho#c dao udn miu d;
mdt gée 90° vé mdt phia. Sau db ubn theo phia nguge fai. Cir tiép tuo nhes vay cho 18i khi mau gay.
Tai chd gy ding dac kiém tra 40 bdn bam cla i8p ma d&i vdi kim icai ndn.

5.3.5 D& ban bam clia idp ma dugc coi ia dat ndu khdng quan sat th&y hién tugng bong idp ma.
Hign tugng ran, nit i[dp ma & chd gay khi 38 khong tinh dén,

5.4 Phueng phip quin
5.4.1 Phuang phap duz trén vige qudn mau dang day xung quanh mot 1di,

5.4.2 Dung cu kidm tra: mot 16 bang thép cacbon k&t c&u ¢b dudng kinh bing 4 idn dudng kinh
méu,
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6.4.3 Quin mau khéng it hon 3 vbng xung quanh 13i. Khodng cach gilra cac true clia mau day khi
quén bing hai i&n dudng kinh eda no,

5.4.4 DO bén bam cia 16p ma dudc col id dat ndu khdng quan sat thay hign tugng bong 16p ma.
Hién tugng ran nift idp ma khi ¢& khéng tinh dén.

5.5 Phugng phép khuyéch tan hydrd

5.5.f Phuong phap dya trén su khuyéch tan vio mau hydrd dugce tach ra ti catét.

5.5.2 Mau kidm tra phai co didn tich i5p ma khéing nhd hen 0,5 om?.

5.5.3 Thi&t b} kiém tra

Bé disn-phan cé ampe k& va nhigt ké&;

Nguén dién mot chidu;

Andt ia vat (idu khong tan, vi du nhu graphit, platin, thép khéng .

5.5.4 MAau dugc tam catdt, treo trong dung dich 5 % hydrdxit natri, sau @6 ti€n hanh didn phan blng
déng dign mot chidu, mat ¢6 déng dién: 10 A/dm? @ nhidt 4% (90 + 5) °C trong khodng 15 phut.

Cho phép thay dung dich hydrdxit natri bdng dung dich 5 % axit sunfuric. Khi dé mat d4d dong dién
10 Asdm?, nhidt 45 (80 £ 5)°C dign phan trong khoadng 15 phat,

5.5.5 Do bén bam cla i6p ma dudc coi ia ¢at néu trén bd mat mau khong quan sat théy hign
tudng phéng rép hoac bong i5p,

2.6 Phuong phap diia

5.6.1 Phudng phap dude tién hanh blng cach mai ngang mau bang dia.
56.2 Miu phéi duge cht vubng gbe véi bd mat idp ma.

5.6.3 Dung cu kifm tra

Etd;

D{a phing cé 4o ctmg 5n hon 86 cing cla i5p ma.

5.6.4 Kep chat miu trén 818 ding dia d0a theo mot gdc 45° so v8i bd mat cit theo huding tir kim
ioai ndn ¢&n kim loai ma.

5.6.5 DO bén bam cha iép ma ouge coi ta dat néu trén i6p ma khdng quan sat thdy hién tugng
bong i@p.

57 Phuong phap khic vach

5.7.1 Phuong phap bao gdm ding mét mii nhon ciing bing thép vach ién b8 mat mau kidm tra,

sau dé&n tan kim loai nén.
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5.7.2 Dién tich miu kiém tra khdng dugc nhd hon 0,5 cm?,
5.7.3 Dung cu bao gdm: dung cu ldy dau cb gbc nhon gén 30°.

5.7.4 Trén b8 mé&t mlu, ding mil nhon vach khdng It hon 3 dudng scng song va cach nhau
khcang 2 mm, hoic vach thanh Iugi voi khodng it hon 4 6 vudng cd canh tir 1 mm d4n 2 mm. Vach
phai sau a&n tan kim loai nén vi pnai theoe mdt hudng.

5.7.5 DO bén bam clia i6p ma dude cci [a dat néu trén 10p ma gilra cAc dudng helic trong Iubi §
vudng khong quan sat thdy hién tugng bdc vi bong idp.
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Phy lyc cia TCVN 4392 ; 1936
Phy luc 1
Chuin bj mau soi kim tudng

Mau sci kim twong dugc cét ra tir chi tidt, sac che mat pniing clia idp ma vudng gdc voi mit phing
clia mau soi.

Mau sol dugc kep vac ngam gilf mau, hodc dic trong hop kim d§ néng chay va cic vat lidu khac
nhu nhua 18ng hop, thuy tinh hitu ¢g, luw huynh...

D6 vol idp ma kim ioai mém dé bi xubc va bidn dang, d8ng thoi A€ tang khd nang soi Iop ma, cén
ma thém mét 10p kim loai bao vé day t6i thiéu 10 um blng phuang phap dién hod. Chy ¥ trong qué
trinh ché tao méu khéng duoc tam xay xat idp ma.

Sau khi duc mau xong, ti€n hanh mai va danh bong.

Mai bat ddu trén gidly rap thd, sau 36 chuydn sang gidy rap tinh. Khi chuyén tir gify glap nay sang
gidly rap khac c8n phai [3m sach céc hat bui mai vi chitng 14 nguyén nhan gay ra cac vét xuéc trén
miu soi khi gia cdng iép thec. Mudng mai phai thay adi khi cnuy&n mai tir gldy rap sang gldy rap
khac. Trong qué tinh mai cén phai gilf mdu sao cho cac dudng mai tac vdi i0p ma mdt gbec 45°.

Danh béng méu dugc tién hanh trén cac may danh bdng voi cac dia ni, pbét, da...v0i chit danh
bdng va dxyt nhdm, dxyt crdm, dxyt magid...

D& tang 4% twong phan Qilra idp ma va kim Icai nén cé thé tdm thuc mau sci blng cac chét tdm
thyc cho treng bang dudl.

Sau khi tam thuc miu dugc rlra sach bing nudc cét, iau blng c8n va sdy kho.

Dung dich t&m thyc may
Lop ma TI';: ';::i '::: :::f Thanh phén dung djch TV 13 pha 'T"“m'::::
Kam Thap Annydric cromit 200 gd Kém
Natri sunfat 15 g/l
Niken Bong vé hop kim ddng, Hydréxyt amédn (¥ trong 0,9) | 50 % thé tich Béng
thép ma 38ng Hydropédxyt 3 % 50 % thé tich
Kém va hgp kim kém
Niken, Thép Axit pitric (ty trong 1,41} 5 ml Thép
crdm &tandla 95 ml
Niken - d8ng Nhom Axit flohydric (1 trong 0,887) 0,5 ml Nhom
Nudc cit 99,5 mi
Thigg Thép Axit picric 4g Thép
Etanola 96 g
Déng va hop kim dbng Hydrdxyt amon (ty trong 0.9} | 50 % th& tich Bdng
i Hydrdpedxyt 3 % 50 % thé tich
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Chudn bi hoa chat

- Cacdungdich 1, 5,6, 9, 10, 11, 12, 13, 15, 18, 17 chuln bj bang cach hoa tan trong nutdc cét.
Dung dich 2 va 7:

- Can 300 g s3t Hi clorua, hoa tan trong trong 200 mi d&n 300 mi mlc c4t. Hoa tan riéng & 50 °C dén

80 °C 100 g a8ng sunfat ciing trong thé tich hisde cdt nhr trdn, Sau khi 1am ngudi 48 ¢ hai dung dich
a6 vio binh dinh mic 1 Iit, B8 nube ¢t 38n vach do. Tién hanh loe dung dich,

Cung dich 3

Can 60 g sdt 1i ciorua, hoa tan treng 20 mi nudc ct. Hoa tan ridng 30 g d8ng sunfat trong thé fich
nudc cit nhu vay d 50 °C a&n 60 °C, Sau khi [am ngudl, 48 ci hai dung dich a5 véo binh dinh miic

1 1it. Cho thém 220 mt axit clohydric ty trong 1,19 va 100 mt axit sunfuric ty trong 1.84. Lam ngudi
dung dich va a8 nudc cit 6én vach do.

Bung dich 4

Can 150 g sat ill clorua, noa tan trong 500 ml nudc c4t. Moa tan riéng 31 g tribxyt antimon trong

150 mi axit cichydric ty trong 1,19. D8 ¢a hai dung dich vao binh dinh méc 1 Nt. Cho thém 250 mi
axit axétic, thém nudc cat dén vach do.

Oung dich 8

Cén 50 g sét Il ciorua, hod tan trong 150 mi dung dich axit ciohydric 1N. Hea tan riéng 20 g ddng

sunfat trong 300 ml nubc cAt. B8 ¢a hai dung dich d9 vao binh dinh mic 1 lit va a8 thém nulc cét
dén vacb do.

Bung dich 14

Céan 62 g axit beric, r6t 50 mi nudc cdt vao che dén khi nhan dugc mdt chit d4c sét. Sauy 46 che
thém axit fiohydric va trén fién tuc cho tol khi hoa tan hoan tcan axit borle. Clr 62 g axit borlc thi
cho thém 175 mi axit fiohydric. Dung dich chifa trong chai io lam bing vat lidu hitu eo.

08 hoa tan i6p ma, s dung dung dich axit bo-flohydric pha icéng trong nuwdc (1Y 1& 1:10 va
hydrbpedxyt (30 %) 2,5 mi chc 100 mi axit pha loang).

Cach chudn bi bdt nhao:
1 Bt nhac d& xac dinh 89 x6p cda l0p ma trén cac chi tist bang thép.
Hoa tan 1 g dén 2 g a-a dipiridin trong 100 ml dung dich axit clohydric 0,1 N dé&ri 0,2 N.

C{& 10 mt dung dich trén cho thém 10 g dén 15 g didxit titan, Trén déu hdn hop trén cho d6n khi
Jugc bdt nhag.

Théi gian st dung bdt nhdo 10 ngay dén 14 ngay.

2 BOt nhdo dé xac dinh 40 x8p ciia i6p ma trén déng va hop kim 88ng.
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Thanh phédn 1

Pha dung dich 20 % difenilcacbarit trong axlt axétic (bang). A8t ndng dung dich bing haoi nude cho
dén khi t&ng dong difeniicacbarit (dung dich 1). Cha dibxit titan vao treng dung dich trén, clf 15 g
dén 30 g cho 10 mi dung dich. Sau 44 cho thém véo hdn hop dung dich 2: dung dich amoni
pesunfat trong amdniac, cif 10 g ambni pesunfat hoa tan treng 100 mi dung dich améniac 100 %.
Cudi cing che glyx&rin vao.

Ty 1§ gilta dung dich 1 v& 2 &: (1-3) ; (3-1) thé& tich glyxérin ify bang /4 t8ng thé tich olia dung
dich 1 va 2.

Ty I& 8t nhat gilta oung dich 1 va dung dich 2 va glyxérinia: 1: 10,5,
Thdi han sif dung bdt nhao 2 ngay dén 3 ngéay.
Thanh phén 2

Pha dung dich 2 % cadion [l trong nutc ¢t (dung dich 1} va dung dich ambni pesunfat trong amdniac gém 5
g d&n 15 g amdni pesunfat, 5 mi d&n 20 mi ambniac (ty trong 0,91) pha thanh 100 mi {dung dich 2).

Trén [@n dung dich 1 va 2 thao ty 1§ 1:1, sau 86 cho didxit titan vao, cif 15 g 44n 20 g cho 10 mi
dung dich. Trdn déu hén bgp trén che d&n khi nhin duge bdt nhio.

Théi han si dung bdt nhao 3 ngay dén 4 ngay.
3 Bt nhac a8 xac dinh dd x4p idp ma trén céac chi tiét bang nhém va hop kim nhom.

Pha dung dich 2 % aliuminon. Cho thém didxit titan: ¢ 15 g dén 20 g cho 10 ml dung dich. Cho
ti€p vao dung dich 20 % dén 25 % hydrd pédxyt ty trong tir 1,14 dén 1,15. T 18 thé tich giita dung
dich aliurninon va hydropedxyt 13 1:0,5. Trdn d8u hdn hgp che dén khi nhan dugc bot nhio.

Thdi han sif dung bdt nhao ia 3 gid dén 4 gid.
4 Bt nhao 34 xac dinh 40 x&p 10p ma trén cac chl tiét bing kam va hop kim kém.

Pha dung dich difenilticcacberit trong 100 mi étanola: 0,5 g difeniitiocacbarit trong 100 mi &tanola
(dung dich 1). Pha dung dich hydroxyt natri 0.5 N {dung dich 2).

Cho thém didxyt titan vac dung dich 1: C 20 g d&n 30 g cho 10 mt dung dich. Sau 46 a8 dung
dich 2 vao trong hén hap trén. Ty 18 thé tich gila dung dich 1 va 2 i&: 1:2. Trén déu hdn hop cho
dén khi nhan duge bot nhac. -

Thal han sif dung bdt nhao 3 ngay dén 4 ngay.
5 Bot nhao A xac dinn d6 x6p idp ma theo phuong phap Coddtcot.
Cach 1

Hoa tan 2,5 g 34ng nitrat vai nuc ¢4t trong binh 500 cm?. B8 thém nudce c4t 38n vach dinh mic.
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Mca tan 2,5 g sét 11 clorua voi nudc c&t trong binh 500 cm®. B8 thém nudc ¢t 3én vach dinh m(rc.
Dung dich st [Il ciorua bao quén trong Io mau hofic 38 cbd tdi. Thai han slr dung (4 14 ngay tinh
tir lac pha.

Meca tan 50 g amoni ciorua vl nudc cét trong binh 500 cm®, DE thom nudc ¢4t ddn vach dinh mlc.

D& vao c8e cb dung tich 250 cm® 7 cm® dung dich d8ng nitrot: 33 ¢cm® dung dich sét lli clorua va

10 cm’® dung dich amoni clorua, Sau 33 cho 30 g cao ianh vao. Dling dda thuy tinh tron déu cho
dén khi nhan dugc bot nhac.

Cach 2

Mca tan trong cdc cd dung tich 250 cm™: 50 cm?® nubc it vol 0,035 g 38ng nitrat: 0,165 g sit il

ciorua va 1,0 g amonl cierua, Sau 46 cho 30 g cac ianh vao. Bung d0a thuy tinh trdn déu cho dén
khi nhan dudc bdt nhao,

Théi han sd dung bdt nhao: 1 ngay.
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Phu luc 4
Ho# chit sif dung d& klém tra 16p ma

Ten gol Cdng thic hoa hoc
Aliuminon CoH 1 G{COONH, ),
Amoni nitrat NHNO,
Amoni suniat {NH,); 30,
Amoni ¢torua NHCt
Amoni pesunfat (NH.),5,0,
Anhydric cromit crQ,
Axit flohydric HF
| Axit boric H,8C,
Axil axetic CH,COGCH
Axit ciohydric HCl
Axit nitric HNO,
Axit picric [HC,CaH,(NC,)],
Axit photphoric H,PQ,
Axit sunfuric H.S50,
Antimon clorua SbCl,
Bac nitrat AgNO,
Cadion Nl CH 120N S Na,
. Etanola C,H;OH
bitenilcacharit CaH:.CN,
Bifeniitiocacbarit Gt SN,
Didxit titan TiO,
bong nitrat Cu{NQ,), . IH.0
| Déng sunfat CuS0, . 5H,0
Feroxianua kaii KFe{CNJ)g] . 3H,C
F erixianua kali Ky [FO{CN),]
Giyxérin C.Hs{CH},
Hydrdxyt amon NH,.GH
Hydrd pedxyt H,0,
Hydrdxyt natri NaCH
13} ]
Kati iddua Kl
Natri pesurifat Na, 5,0,
Natri clorua NaCl
Natri sunfat Na, 50, . 10,0
Oxyt magid MgO
Tiosunfat natri Na,5,0,
Trictoétylen C,HCl,
| St Il clorua FeCl; . 84,0
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