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TIEU CHUAN QUOC GIA TCVN 5023 : 2007

Xuat ban 1an 2

Lép phu kim loai — Lép ma niken-crom va ma déng-niken-crom

Metallic coatings - Electrodeposited coatings of nickel plus chromium and of copper plus nickel

plus chromium

1 Pham vi ap dung

Tiéu chudn nay quy dinh cac yéu cau ddi véi I6p ma trang tri, I6p ma niken-crom va 16p ma déng-niken-
crom trén gang, thép, hop kim kém, déng va hdp kim déng, nhém va hdp kim nhém dé tao dudc cac chi
tiét c6 hinh dang bé mat va chéng an mon. Nhiing qui dinh khac vé chiéu day va kiéu dugdc qui dinh va
huéng dan dé dua ra cac lua chon ky hiéu 16p ma phu hop véi diéu kién s dung.

Tiéu chuén nay khéng quy dinh diéu kién bé mat dugc yéu cau bdi kim loai nén trudc khi ma va khéng
ap dung cho céac I16p ma trén tdm, manh hoac day & dang thé cling nhu cac méi ghép ren hoac 16 xo
cudn.

Cac yéu cau déi véi I6p ma trang tri, I6p ma déng-niken-crom trén vat liéu déo dudc quy dinh trong
TCVN 7664, ngoai trir khong c6 16p ma crom ngoai cung dugdc quy dinh trong TCVN 5024.

ISO 4526 va ISO 6158 quy dinh cac yéu cau déi véi ma niken va crom ciing nhu déi v6i muc dich
ky thuat.

2 Tailiéu vién dan

Céc tai liéu vién dan sau la rat can thiét cho viéc ap dung tiéu chuan. D6i véi cac tai liéu vién dan ghi
nam ban hanh thi 4p dung ban dugc néu. Péi véi cac tai liéu vién dan khoéng ghi nam ban hanh thi ap
dung phién ban méi nhat, bao gém ca céac stia déi.

TCVN 5877 (1ISO 2361) L&p ma dién niken trén chat nén tir va khong tir - Do chiéu day 16p ma -
Phuong phap tu.

ISO 1463, Metallic and oxide coatings - Measurement of coating thickness - Microscopical method

(LSp phd kim loai va oxit kim loai - Do chiéu day I6p phl - Phuong phap té vi).
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ISO 2064, Metallic and other inorganic coatings - Definitions and conventions concerning the
measurement of thickness (LGp phd kim loai va cac chat vo co khac - Dinh nghia va quy udc lién quan

dén phuong phap do chiéu day).

ISO 2079, Surface treatment and metallic coatings - General classification of terms (XU ly bé mat va

ph{ kim loai - Phan loai thuat ngi).

ISO 2080, Surface treatment, metallic and other inorganic coatings - Vocabulary (X ly bé mat, phd

kim loai va cac chat vo co khac - Tur vung).

ISO 2177, Metallic coatings - Measurement of coating thickness - Coulometric method by anodic

dissolution (L&p phti kim loai - Do chiéu day I6p ph - Phuong phap do dién lugng bang hoa tan anot).

ISO 2819, Metallic coatings on metallic substrates - Electrodeposited and chemically deposited
coatings - Review of methods available for testing adhesion (L8p pha kim loai trén chat nén kim loai -

Ma dién phan va ma két tla hda hoc - Xem xét phuong phap thir d6 bam dinh).

ISO 3497, Metallic coatings - Measurement of coating thickness - X-ray spectrometric methods (L6p

pht kim loai - Phuong phap do chiéu day I16p phl - Phuong phap huynh quang tia X).

ISO 3543, Metallic and non-metallic coatings - Measurement of thickness - Beta ackscatter method

(LSp pha kim loai va phi kim loai - Do chiéu day I6p phl - Phuong phap tan xa ngudc béta).

ISO 3882, Metallic and other inorganic coatings - Review of methods of measurement of thickness

(LSp pha kim loai va cac chat vo cd khac - Xem xét phuong phap do chiéu day).

ISO 4519, Electrodeposited metallic coatings and related finishes-Sampling procedures for inspection
by attributes (L6p ma kim loai va gia céng tinh cé lién quan - Quy trinh 18y mau dé kiém tra bang thudc
tinh).

ISO 4541, Metallic and other non-organic coatings - Corrodkote corrosion test (CORR test) (L6p phl
kim loai va cac chat vo co khac - Phuong phap th(r an mon Corrodkote (thdr CORRY)).

ISO 9220, Metallic coatings - Measurement of coating thickness - Scanning electron microscope

method (L&p pht kim loai - Do chiéu day I16p phil - Phuong phap quét dién tir té vi).

ISO 9227, Corrosion tests in artifician atmospheres - Salt spray tests (Th&t an mon trong méi truong

nhan tao - Th& phun mugi).

ISO 9587, Metallic and other inorganic coatings - Pretreatments of iron or steel to reduce the risk of
hydrogen embrittlement (L6p phii kim loai va cac chat v co khac - Gia cong thé gang hoadc thép dé
giam rdi ro gion do hydro).

ISO 9588, Metallic and other inorganic coatings — Post-coating treatments of iron or steel to reduce

the risk of hydrogen embrittlement (L8p ph( kim loai va cac chat vé ca khac — XU ly sau ma cho gang

hosc thép dé gidm rdi ro gion do hydro).



TCVN 5023 : 2007

ISO 10289 :1999, Methods for corrosion testing of metallic and other inorganic coatings on metallic
substrates - Rating of test specimens and manufactured articles subjected to corrosion tests (Phuong
phap th(r &n mon kim loai va cac chat vé co khac trén kim loai nén - Danh gia mau thlr va chi tiét ché

tao phu thudc vao phuong phap thd an mon).

ISO 10587, Metallic and other inorganic coatings - Test for residual embrittlement in both metallic
coated and uncoated externally-threaded articles and rods - Inclined wedge method (L&p phd kim loai
va cac chét vo co khac - Thir tinh gion con lai 6 ¢é chi tiét va thanh cé ren dudc phl va khdng dugc phi

kim loai - Phuong phap ném nghiéng).

ISO 16348, Metallic and other inorganic coatings - Definitions and conventions concerning
appearance (L&p ph( kim loai va cac chat vo ca khac - Dinh nghia va quy udc lién quan dén hinh dang

bén ngoai).

ASTM B764-94, Standard Test Method for Simutanous Thickness and Electrochemical Potential
Determination of Individual Layers in Multilayer Nickel Deposit (STEP Test) (Phuong phap th( tiéu

chuén d6i véi chiéu day va thé dién hoa cla cac I16p riéng biét trong I6p ma niken nhiéu 16p (thir STEP).

3 Thuat ngir va dinh nghia

Tiéu chudn nay st dung cac thuat ngli va dinh nghia trong 1SO 2064, ISO 2079, ISO 2080 va
ISO 16348.

4 Thodng tin ma phai dugc khach hang cung cap
4.1 Thodng tin can thiét

Khi thir tu cac chi tiét ma dién phd hop véi tiéu chudn nay, khach hang sé cung cap nhiing théng tin

bang van ban, vi du: hop déng, don dat hang ho&c cac ban vé ky thuat.:

a) ky hiéu (xem Diéu 6);

b) cac yéu cau, vi du: d6 bong, md hodc nhu satanh (xem 6.3 va 7.1). Mau cho biét su gia cong tinh
ho&c pham vi gia céng tinh s& dudc khach hang cung c&p hodc chap nhan va dudc st dung dé so
sanh (xem 7.1);

c) bé mat quan trong dudc chi ra trén ban vé cac chi tiét hodc bang cac mau dugdc danh dau thich hop;

d) phuong phap thr an mon sé st dung (xem 7.5 va Bang 8);

e) phuang phap thir bam dinh sé st dung (xem 7.4);

f) cac khuyét tat cho phép trén bé mat khong quan trong (xem 7.1);

g) cac vi tri trén bé mat quan trong déi véi gia dd hodc cac diém tiép xuc, tai d6 khong tranh khoi
khuyét tat (xem 7.1);
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h) phuong phap I&y mau va mic d6 chap nhan (xem diéu 8);

i) dod bén kéo clia thép va moi yéu cau trudc hay sau khi x{ Iy gang hoac thép dé l1am giam rdi ro gion

hydro cling nhu phuong phap th do gion hydro (xem 7.8 va 7.9).

4.2 Thong tin bd sung
Cac thong tin b6 sung dusi day cé thé dudc khach hang cung cap khi can
a) moi yéu cau doi v6i thit STEP (xem 7.6);

b) cac yéu cau chiéu day trén nhiing viing ma khong thé tiép xtc dudc béng bi c6 dudng kinh 20 mm
(xem 7.2);

c) ¢6 hay khéng c6 16p ma 16t dong (xem 6.1 va 6.2).

5 $6 chi diéu kién s dung
S6 chi diéu kién st dung do khach hang yéu cau dé dinh mc dd can bao vé I6p ma lién quan dén tinh
khac nghiét clia diéu kién, pht hop véi thang do dudi day:
5 Dac biét khac nghiét
4 Rat khac nghiét
3 Khéc nghiét
2 Trung binh
1 Nhe
Cac diéu kién st dung dién hinh véi cac gia tri diéu kién s dung khac nhau thich hop dugc liét ké trong
Phu luc A.

6 Dat ky hiéu
6.1 Yéu cau chung

Ky hiéu 16p ma quy dinh ki€u va chiéu day I16p ma phu hdp véi tiing sé chi diéu kién st dung (xem

Bang 1 dén Bang 6 ddi vGi cac chat nén khac nhau) va bao gdbm cac ky hiéu dudi day:
a) thuat nglr “Ma dién”, s6 hiéu tiéu chudn TCVN 7656, tiép theo sau la mét ddu gach ngang;

b) Ky hiéu hda hoc déi véi kim loai nén ti€p theo sau la mot nét chéo (/) nhu sau:

Fe/ d6i véi gang hoac thép;

Zn/ d6i vGi hgp kim kém;

Cu/ d6i v6i dong va hop kim dong;

Al/ d6i v6i nhdm hoac hop kim nhém;
c) ky hiéu héa hoc d6i véi déng (Cu) hodc déng thau chira han 50 % déng dudc st dung d& ma I6t;

d) s6 chi chiéu day cuc bd nhd nhat cta I6p pht déng, tinh bang micromét;
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e) chirky hiéu kiéu ma déng;

f) ky hiéu héa hoc clia niken (Ni);

g) s6 chi chiéu day cuc bd nhod nhét clia I6p ma niken, tinh bang micromet;

h) chit ky hiéu kiéu 16p ma niken (xem 6.3);

i) ky hiéu héa hoc clia crom (Cr);

J) chil ky hiéu kiéu I16p ma crom va chiéu ddy cuc bd nhd nhat clia n6 (xem 6.4).

Bang 1 — Ma niken-crom trén gang hoic thép

S6 chi diéu kién sirdung | Ky hiéu timg phan [Sé chi diéu kién st dung| Ky hiéu tirng phan

Fe/Ni20b Crr
Fe/Ni20b Cr mc
Fe/Ni20b Cr mp

Fe/Ni20p Crr
5 Fe/Ni35d Cr mc 2 Fe/Ni20p Cr mc
Fe/Ni35d Cr mp Fe/Ni20p Cr mp

Fe/Ni20s Crr
Fe/Ni20s Cr mc
Fe/Ni20s Cr mp

Fe/Ni40d Crr
Fe/Ni30d Cr mp

Fe/Ni30d Cr mc Fe/Ni10b Crr

Fe/Ni10p Crr

4 Fe/Ni4Op Crr 1 Fe/Ni10s Cr r
Fe/Ni30p Cr mc
Fe/Ni30p Cr mp

Fe/Ni30d Crr
Fe/Ni25d Cr mp
Fe/Ni25d Cr mc

Fe/Ni30p Crr
3 Fe/Ni25p Cr mc
Fe/Ni25p Cr mp

Fe/Ni40b Crr
Fe/Ni30b Cr mc
Fe/Ni30b Cr mp
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Bang 2 — Ma déng-niken-crom trén gang hoac thép

Sé chi diéu kién sir dung Ky hiéu timg phan

5 Fe/Cu20a Ni30d Cr mc
Fe/Cu20a Ni30d Cr mp

Fe/Cu20a Ni30d Crr
Fe/Cu20a Ni25d Cr mp
Fe/Cu20a Ni25d Cr mc

Fe/Cu20a Ni30p Crr
Fe/Cu20a Ni25p Cr mc
Fe/Cu20a Ni25p Cr mp

Fe/Cu20a Ni30b Cr mc
Fe/Cu20a Ni30b Cr mp

Fe/Cu15a Ni25d Crr
Fe/Cu15a Ni20d Cr mc
Fe/Cu15a Ni20d Cr mp

Fe/Cu15a Ni25p Crr
Fe/Cu15a Ni20p Cr mc
Fe/Cu15a Ni20p Cr mp

Fe/Cu20a Ni35b Crr
Fe/Cu20a Ni25b Cr mc
Fe/Cu20a Ni25b Cr mp

Fe/Cu20a Ni10b Crr
2 Fe/Cu20a Ni10p Cr r
Fe/Cu20a Ni10s Crr

Fe/Cu10a Ni5b Crr
1 Fe/Cu10a Ni5p Crr
Fe/Cu10a Ni20b Cr mp

CHU THICH Lép ma ddng dau tién, day 5 pm dén 10 um thudng dudc st dung déi v8i gang hoic
thép tur dung dich déng xianua trudc khi ma véi déng trong dung dich axit d& uén dé tdng d6 bam

dinh cla 16p ma. L6p ma déng dau tién khong thé thay thé cho bat ky phan axit ddng dé uén nao

dudc quy dinh trong Bang 2.

10



Bang 3 — Ma niken-crom trén hgp kim kém

TCVN 5023 : 2007

S6 chi diéu kién sur

Ky hiéu tirng phan

S6 chi diéu kién sur

Ky hiéu tirng phan

dung dung
Zn/Ni25d Cr r
Zn/Ni20d Cr mc
Zn/Ni20d Cr mp
Zn/Ni25p Crr
5 Zn/Ni 35d Cr mc 3 Zn/Ni20p Cr mc
Zn/Ni 35d Cr mp Zn/Ni20p Cr mp
Zn/Ni35b Crr
Zn/Ni25b Cr mc
Zn/Ni25b Cr mp
Zn/Ni35d Cr r
Zn/Ni25d Cr mc
Zn/Ni25d Cr mp Zn/Ni15b Crr
Zn/Ni15p Crr
Zn/Ni35p Crr Zn/Ni15s Crr
4 Zn/Ni25p Cr mc 2
Zn/Ni25p Cr mp
Zn/Ni35b Cr mc
Zn/Ni35b Cr mp
Zn/Ni8b Crr
- - 1 Zn/Ni8p Crr
Zn/Ni8s Crr

CHU THICH Hgp kim kém phai dudc ma déng trudc dé dam bdo d6 bam dinh ctia I6p ma niken tiép theo. Lép

dau tién thusng dudc ma tir dung dich déng xianua, nhung ciing c6 thé st dung dung dich déng khéng cé xianua

trong moi trudng kiém. Chiéu day nho nhat cla I6p déng dau tién tr 8 um dén 10 um. DGi v6i chi tiét ¢ hinh

dang phiec tap, chiéu ddy déng nhd nhat cé thé dugc tang lén khoang 15 um dé dam bao d6 ma thich hop trén

nhiing viing c6 mat doé dong thap ngoai bé mat quan trong. Lop déng déo tir dung dich axit thudng dudc st dung

trén chat két tha déng xianua dau tién khi chiéu day déng qui dinh 16n hon 10 pm

11
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Bang 4 — Ma déng-niken-crom trén hgp kim kém

Sé chi diéu kién sir dung

Ky hiéu tirng phan

S6 chi diéu
kién st dung

Ky hiéu tirng phan

Zn/Cu20aNi30d Cr mc
Zn/Cu20aNi30d Cr mp

Zn/Cu15a Ni25d Crr
Zn/Cu15a Ni20d Cr mc
Zn/Cu15a Ni20d Cr mp

Zn/Cu15a Ni25p Crr
Zn/Cu15a Ni20p Cr mc
Zn/Cu15a Ni20p Cr mp

Zn/Cu20a Ni30b Crr
Zn/Cu20a Ni20b Cr mc
Zn/Cu20a Ni20b Cr mp

Zn/Cu20aNi30d Cr r
Zn/Cu20aNi20d Cr mc
Zn/Cu20aNi20d Cr mp

Zn/Cu20aNi30p Crr
Zn/Cu20aNi20p Cr mc
Zn/Cu20aNi20p Cr mp

Zn/Cu20aNi30b Cr mc
Zn/Cu20aNi30b Cr mp

Zn/Cu20aNi10b Crr
Zn/Cu20aNi10p Crr
Zn/Cu20aNi10s Crr

Zn/Cu10aNi8b Crr
Zn/Cu10aNi8p Crr
Zn/Cu10aNi8s Crr

CHU THICH Hop kim kém phai dudc ma déng truéc d& ddm bao d6 bam dinh clia I6p ma niken tiép theo. L6p
déng dau tién thudng dudc ma tir dung dich déng xianua, nhung ciing c6 thé st dung dung dich déng khéng cé
xianua trong mai trudng kiém. Chiéu day nhé nhat clia 16p dong dau tién t&r 8 um dén 10 um. Dai vai chi tiét cd
hinh dang phiic tap, chiéu ddy nhé nhat clia ddng c6 thé dudc tang 1én khodng 15 pm dé ddm bao d6 ma thich
hop trén nhiing viing c6 méat dd dong thdp ngoai bé mat quan trong. Lp déng déo tir dung dich axit thudng dudc

st dung trén chat két tia déng xianua dau tién khi chiéu day déng qui dinh 16n hon 10 um.

12




Bang 5 — Ma niken-crom trén déng va hgp kim déng
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S6 chi diéu kién sir dung

Ky hiéu riéng

Cu/Ni30d Crr
Cu/ Ni25d Cr mc
Cu/ Ni25d Cr mp

Cu/Ni30p Crr
Cu/ Ni25p Cr mc
Cu/ Ni25p Cr mp

Cu/Ni30b Cr mc
Cu/ Ni30b Cr mp

Cu/Ni25d Crr
Cu/ Ni20d Cr mc
Cu/ Ni20d Cr mp

Cu/Ni25p Crr
Cu/ Ni20p Cr mc
Cu/ Ni20p Cr mp

Cu/Ni30b Crr
Cu/ Ni25b Cr mc
Cu/ Ni25b Cr mp

Cu/ Ni10b Crr
Cu/Ni10p Crr
Cu/ Ni10s Crr

Cu/ Ni5b Crr
Cu/ Ni5p Crr
Cu/ Ni5s Crr

13



TCVN 5023 : 2007

14

Bang 6 — Ma niken-crom trén nhom va hop kim nhém

Sé chi diéu kién s dung Ky hiéu timg phan

5 Al/Ni40d Cr mc
Al/Ni40d Cr mp

AI/Ni50d Crr
4 Al/Ni35d Cr mc
AINi35d Cr mp

AI/Ni30d Crr
AI/Ni25d Cr mc
Al/Ni25d Cr mp

Al/Ni35p Crr
Al/Ni30p Cr mc
Al/Ni30p Cr mp

Al/Ni20d Crr
Al/Ni20d Cr mc
Al/Ni20d Cr mp

Al/Ni25b Crr
Al/Ni25b Cr mc
Al/Ni25b Cr mp

Al/Ni20p Crr
Al/Ni20p Cr mc
Al/Ni20p Cr mp

Al/Ni20s Crr
Al/Ni20s Cr mc
Al/Ni20s Cr mp

1 Al/Ni10b Crr

CHU THICH Béi v6i nhém va hop kim nhém, chét két tla clia kém hoc thiéc, 16p ma déng va
cac 16p ma 16t khac duoc sif dung nhu 14 phan chuén bi d& ma dé dam bao dd bam dinh trudc

khi st dung I16p ma niken dugdc dua ra trong Bang.
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6.2 Kiéu ma déng

Kiéu ma déng dugc quy dinh bdi ky hiéu “a” ddi v6i ddng d& udn, déng phang dudc ma tir dung dich

dang axit.
6.3 Kiéu ma niken
Kiéu I6p ma niken dudc &n dinh bang nhiing ky hiéu sau:
- b, d6i v6i niken dugdc két tha trong diéu kién hoan toan boéng;
- p, d6i vGi niken dudc két tia trong diéu kién ma hodc ban bong da dudc danh bdng co khi;
s, d6i v6i niken ma, ban bong hoac nhu satanh sé khéng dudc danh béng co khi;

d, d6i véi 16p ma hai hoac ba 16p, cac yéu cau dudc dua ra trong Bang 7.

Bang 7 - Cac yéu cau ddi véi cac 16p ma niken hai va ba I16p

Lép ma Do gian dai qui Ham lugng luu Chiéu day°®
dinh ® huynh® % cla téng chiéu day niken
(ki€u ma niken) % khai lugng % Hai 16p Ba 16p
Ldp trong cling (s) >8 < 0,005 >60 50 dén 70
L6p gitra (16p luu huynh day) - >0,15 - <10
LSp ngoai cung (b) - > 0,04 va<0,15 10 dén 40 > 30

2 Phuong phap th(r dé& xac dinh dé gian dai qui dinh d& uén dudc quy dinh trong Phu luc D.

® Ham lugng luu huynh dudc quy dinh dé chi ra kiéu dung dich ma niken dudc st dung. Khéng cé phudng phap
don gian dé xac dinh ham lugng Iuu huynh clia niken két tGa trén chi tiét dudc ma. Tuy nhién, cé thé xac dinh
chinh xac trén mau th s&r dung phuong phap quy dinh trong Phu luc E.

© C6 thé xac dinh kidu va ty 1& cac 16p niken bang phuong phap té vi kiém tra phan danh béng va tinh &n mon clia
chi tiét phu hap v6i ISO 1463 hodc bang phuong phap thir STEP.

6.4 Kiéu va chiéu ddy I6p ma crom

Kiéu va chiéu day 16p ma crom dudc quy dinh bang cac ky hiéu dudi day dudc dat sau ky hiéu héa hoc,

Cr, nhu sau:
- r, d6i v6i crom théng thudng c6 chiéu day cuc bd nhd nhat 14 0,3 um;

- mc, d6i véi crom cé vét nit t&€ vi, c6 han 250 vét nit/cm & bat ky hudng nao, tao thanh mét mang kin
trén toan bd bé mat quan trong khi dudc xac dinh bsi mét trong cac phuong phap quy dinh trong

Phu luc B va c6 chiéu day I1a 0,3 um. VGi mét vai qua trinh, chiéu day crom 16n hon thuc té (khoang

15
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0,8 um) c6 thé dudc dua ra dé dat dudc mau nit can thiét, trong trudng hop doé chiéu day cuc bd
nhd nhat sé dudc tinh trong ky hiéu 16p ma nhu sau: Cr mc (0,8);

- mp, d6i v6i crom c6 do x8p té vi, ¢6 it nhat 1a 10000 16/cm? khi dudc xac dinh bang phuong phap quy
dinh trong Phu luc E va cé chiéu day cuc bd nhd nhéat 14 0,3 um. Ta sé khéng nhin thay cac 16 rd

néu khong dung kinh hién vi va ngudc lai.

CHU THICH 1 Crom c6 16 rd t& vi thudng do su két tlia crom trén I16p niken mdng d&c biét c6 chita cac hat tro

khéng mang dién, 16p niken d&c biét nay dudc s dung & 16p ngoai cliing cla niken b, s, p hay d.

CHU THICH 2 C6 thé mat nu6c bong sau mét thdi gian st dung trong trudng hop chat két tia crom mat phang
ho&c mc khong dudc chdp nhan trong mét vai ng dung. Xu huéng nay co6 thé gidm dudc bang cach ting chiéu
day 16p ma crom nhd nhéat dén 0,5 pm trong moi trudng hop ma crom cé 16 x8p t& vi hodc crom c6 vét niit té& vi

dugc quy dinh & Bang 1 dén Bang 6.

6.5 Ky hiéu

Vi DU: L6p ma A trén thép gém chat déo day 20 pm (nhd nhat) déng phing va niken béng ddy 30 um
(nhd nhat) va crom cé vét nit té vi 0,3 pm dudc ky hiéu nhu sau:

Lép ma dién TCVN 5023 -Fe/Cu20a Ni30b Cr mc.

CHU THICH Théng s6 ky thuat clia s&n phdm khong chi ¢6 ky hiéu ma con bao gém cac yéu cau khac dudc viét

ré rang can thiét dé dap (ing tiing san pham cu thé, (xem Diéu 4).

7 Cacyéu cau
7.1 Phia ngoai

Trén bé mat quan trong khéng dudc c6 cac khuyét tat nhin rd bang mat thudng nhu: rd, héc, gb ghé,
ndt, cac viing khéng dudc ma va cac chd khéng c6 mau. Miic do khuyét tat trén bé mat khéng quan
trong phai dugc khach hang quy dinh. Khi trén bé mat quan trong la khéng tranh khdi cac vét, vi tri cla
ching do khach hang quy dinh. Phia ngoai phai déu va phu hop vé mau sic va dudc chdp nhan, cac

mau phai dudc s dung cho muc dich so sanh (xem 4.1b).
7.2 Chiéu day cuc bd

Chiéu day cuta I6p ma dudc quy dinh trong ky hiéu sé 1a chiéu day cuc bd nhd nhat. Chiéu day cuc bd
nhd nhat ctia I6p ma dudc do tai bat ky diém nao clia bé mat quan trong ma c6 thé tiép xuc dudc bang
bi c6 dudng kinh 20 mm, trir khi khach hang c6 qui dinh khac.

Chiéu day I6p ma sé dugc do bang mét trong cac phuong phap dua ra & Phu luc C.

7.3 Cac I6p phu niken hai va ba I16p

Céc yéu cau d6i véi cac 16p ma niken hai hodc ba 16p dugc tém tat d Bang 7.
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7.4 DO bam dinh

LSp ma phai c6 dd bén bam chat vao kim loai nén va timng 16p cla I6p ma niken nhiéu I6p phai c6 do
bén bam vGi nhau qua tht dd cling bang riia hay thr va dap bang nhiét dugc quy dinh trong ISO 2819,
sé khong c6 bat ky su tach I6p nao hay khéng cé su tach 16p gilta cac 16p ma.

CHU THICH Trach nhiém ctia tho ma l1a xac dinh dudc phuong phap chuén bi bé mat trusc khi ma dién phan két

tha k&t qua 1a bé mat c6 thé dap (ing cac yéu cau clia diéu nay.

7.5 Tinh chiu @n mén trong phuong phap thir CASS, thir CORRODKOTE va thir phun mudi axit

axetic

Chi ti€t ma sé 1é thudc vao mét trong cac phuang phap thr an mon cé trong Bang 8 ddi véi thai gian da
dinh phl hdp véi tiing s6 chi diéu kién s dung. Tuing phuong phap thi tai bat ky thoi diém nao sé dudc
khach hang quy dinh. Cac phuong phap th&r an mon dugc mé ta trong ISO 4541 va ISO 9227 va cung
cap cach diéu chinh tinh lién tuc va chat lugng cla I6p ma. Tuy nhién, thoi gian va két qua cla cac
phuong phap thr nay cé thé lién quan dén thdi gian phuc vu cda chi tiét da dudc gia cong tinh. Sau
khi cac chi tiét da th d6 an mon thich hop, ching sé dudc kiém tra va danh gia cho pht hdp véi
ISO 10289. Banh gia nhd nhat sau khi thr 2n mon sé la 9.

Bang 8 - Thir an moén phu hgp véi tirng sé chi diéu kién s dung

Thai gian thi &n mon
Kim loai nén S6 chi diéu h
kién str dung Th& CASS Th&r CORRODKOTE | Th{ phun mugi axit
(1SO 9227) (ISO 4541) axetic (1ISO 9227)
Thép, kém hoac 5 64 -8 -
hgp kim kém, 4 24 2 x16 144
déng hozc hop 3 16 16 96
k|m. dong: hop 5 8 8 48
kim nhém
1 - - 8

@ Nhiing gach ngang la khéng phai thir.

7.6 Cac yéu cau thi STEP

Khi khach hang yéu cau, hiéu dién thé gilta timng 16p ma niken riéng biét clia cac chi ti€t ma nhiéu 16p
phai dudc do bang phuong phap thr STEP mé ta trong ASTM B764-94.

o) I6p ma niken ba I8p, hiéu dién thé STEP gilra I6p niken hoat tinh cao dac biét va I16p niken bong trong

khoang tir 15 mV dén 35 mV, va I6p niken hoat tinh cao nay thuong hoat ddng hon 16p niken bong.
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Thé dién hoa STEP gilra I16p niken mdng ngay l1ap tdc thap hon I16p ma crom ndt hodc x6p va niken
béng khodng tir 0 mV dén 30 mV (vi du: dudc st dung dé giam 16 x8p té vi va vét nit t& vi), va 16p niken

bong nay ludn cb hoat tinh cho han 16p niken méng.

CHU THICH Mac du thong thuding dudc chdp nhan, nhung tiéu chudn clia phuong phap thi STEP khong
dugc thiét 1ap. Vi du, hiéu dién thé cla thr STEP gilra I6p niken ban bong va I6p niken bong trong pham vi tir 15
mV dén 200 mV, va I6p niken ban béng ludn hi€ém hon I16p niken béng.

7.7 Tinh dé uén

Tinh dé& uén dic trung cla I6p niken ban béng trong I6p ma niken nhiéu I6p cling nhu d6i véi 16p 16t déng
phai dudc quy dinh trong Bang 7 khi dugdc thir phl hop véi phuong phéap thir quy dinh trong Phu luc D.

7.8 XU ly nhiét truéc khi ma

Khi khach hang quy dinh cac chi tiét thép c6 dd bén kéo bang vGi hodc I6n hon 1000 MPa (31HRC) va
c6 dd bén kéo do gia cdng cd khi, mai, nin thing hay do x{ Iy 1am lanh phai dudc dua ra x{ Iy nhiét
dé khr (ing suat trudc khi lam sach va két tGa kim loai. Quy trinh va phan loai & x& ly nhiét khir (ing
suéat phai dudc khach hang quy dinh hodc khach hang cé thé quy dinh quy trinh va phan loai cé trong
ISO 9587.

Thép c¢6 chira oxit hodc vay phai dudc l1am sach trudc khi ma. D6i véi thép c6 dd bén cao, thiét bi lam
sach kiém khong dién phan va kiém anét hoa ciing nhu quy trinh lam sach co khi dudc chudn bi dé

tradnh gion do hydro trong qua trinh lam sach.
7.9 X ly khir gion do hydro

Céc chi tiét thép c6 dd bén kéo bang hoac I6n hon 1000 MPa (31 HRC) hodc nhu trén nhu céc chi tiét
c6 bé mat dugc 1am ciing phai dudc xU ly khir gion do hydro theo cac phuong phap va cac buéc dugc
mo ta & 1ISO 9588 hoac theo yéu cau clia khach hang.

Anh hudng cla viéc xt ly khir gion do hydro c6 thé dudc xac dinh bang phuong phap thi do khach
hang yéu ciu hoac béng phudng phap thl c6 trong céac tiéu chuan clia ISO: vi du ISO 10587 mo ta
phuong phap thir x& ly khit gion do hydro ddi véi cac chi tiét xoan.

Lo xo va cac chi tiét khac dugc ma phai khong bi uén cong trugc khi khir gion hydro.

CHU THICH L&p ma dudc mé ta trong tiéu chuén nay it khi dudc s dung véi cac chi tiét thép c6 do bén kéo 16n
hon 1000 MPa va it khi dugc xt ly nhiét. NEu ching dudc st dung vGi thép ma cdm nhan dugc tinh gion do hydro
va lan tang nhiét sau khi ma, khach hang phai biét 1& su tang nhiét c6 thé lam phai mau va I6p ma niken chda luu

huynh tré nén gion.

8 Lay mau

Phuong phap I8y mau phai dudc lua chon tir nhitng phuong phap dudc quy dinh trong 1SO 4519. Mic
dod chap nhan phai do khach hang quy dinh.
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Phu luc A

(tham khao)

Vi du vé diéu kién st dung dai véi so chi diéu kién si dung phu hop

A.1 Sé6 chi diéu kién sir dung 5

Lam viéc ngoai trdi trong diéu kién d&c biét khac nghiét, tai d6 can bao vé chat nén trong thai gian dai.

A.2 Sé chi diéu kién sirdung 4

Lam viéc ngoai trai trong diéu kién rat khac nghiét.

A.3 S& chi diéu kién st dung 3

Lam viéc ngoai trdi 6 d6 c6 thé xay ra 4m uét thudng xuyén do mua hodc suong.

A.4 S& chi diéu kién s dung 2

Lam viéc trong nha & d6 c6 thé xay ra ngung tu hoi nudc.

A.5 S& chi diéu kién st dung 1

Lam viéc trong nha, khong khi kho va am.
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Phu luc B
(qui dinh)

Xac dinh vét nit va 16 xop trén I6p ma crom

B.1 Yéu cau chung

V&t n(t t& vi thudng dudc phat hién bang cach kiém tra béng kinh hién vi khéong cé x{ Iy so bd. Tuy
nhién, phuong phap két tia dong (xem B.3) dudc xem la mét phuong phap phat hién ra vét nit trong

trudng hop c6 tranh chap va can thiét dé phat hién ra 16 x6p té& vi.

B.2 Kiém tra vét nit biing kinh hién vi khéng ¢6 xtr ly

Kiém tra vét n(t b& mat trong anh sang phan chiéu dudi kinh hién vi quang hoc dusi su khuyéch xa
thich hop. S dung kinh ltp panme hodc dung cu tuong tu dé biét dudc kich thuéc vét nit tinh duoc.
Tién hanh xac dinh trén chiéu dai do dudc sao cho it nhat 40 vét nit tinh dugc.

B.3 Phudng phap két tia dong doi véi vét nit va 16 xop
B.3.1 Nguyén ly

Ma dong tir dung dich sulfat c6 axit tai mat dé dong thap hoac dién ap thap chi xay ra trén I6p niken
nam dudi ma bi 16 ra do tinh gian doan trong crom do ndt, x8p. Phuong phap nay c6 thé dudc s dung
nhu la phuong phap danh gia nhanh béng mét tinh khéng déi clia vét nit hoic 16 x6p hodc dé dém
chang. Trong trudng hdp sau nay, sé& dung kinh hién vi.

B.3.2 Quy trinh

Phuong phap thr dugc st dung t6ét nhat la ngay sau hoan tat clia qua trinh ma dién. Néu c6 bat ky su
can trd nao, hay tdy dau md mau thr trude khi thlr, tranh bat ky su x( ly dién phan nao. Viéc sl dung
mau thr nhu & cuc am, két tia déng trong thdi gian khoang 1 phut trong bé chira dung dich déng (1)
sulfat pentahydrat khoang 200 g/l (CuSO, 5H,0) va 20g/I axit sulfuric (H,SO,) dudc duy tri & nhiét do
20 °C + 5 °C va dung mét do dong trung binh 30 A/m?.

MA&u thit va anét rat can dudc ndi v6i ngudn cap dién truée khi ngdm chung trong bé.

Trong nhiing trudng hgp ma phuang phap thtr dugc ap dung vai ngay sau khi két tia crom, hdy ngadm
mau th trong dung dich chdra 10 g/l d&n 20 g/l axit nitric (HNO;) trong 4 gidy tai nhiét d6 khoang 65 °C
trudc khi két tha déng giup phat hién ra vét nit va 16 x8p. Tién hanh kiém tra trén chiéu dai da do sao
cho d&m dudc it nhat 40 vét n(t hoic it nhat 200 16.
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Phu luc C

(qui dinh)

Phuong phap thir dé xac dinh chiéu day

C.1 Yéu cau chung

ISO 3882 kiém tra cac phuong phap do chiéu day I6p ma kim loai va 16p ma niken khac. Cac phuong
phap dudi day dudc st dung rong rai.

C.2 Thi pha huay

C.2.1 Phuong phap té vi

Dung phuong phap dudc quy dinh trong ISO 1463 c6 chat an mon |a hdn hdp axit nitric/ axit axetic bang
déi v6i 16p ma déng-niken, dung dich gém 1 phan thé tich axit nitric (méat dé = 1,40 g/ml) dén 5 phan thé

tich axit axetic bang.

CHU THICH Viéc st dung cac chat an mon nay gidp phan biét va do dudc chiéu day cla I6p ma hai va ba 16p.

C.2.2 Phuong phap culong (coulometric method)

Phuong phap culong dudc quy dinh trong ISO 2177 c6 thé dudc s dung dé do chiéu day cla I6p ma
crom, téng chiéu day 16p ma niken, chiéu day cla I6p ma déng va chiéu day cla 16p hop kim déng, néu

bat ky diém nao trén bé mat quan trong c6 thé tiép xtc bang bi c6 dudng kinh 20 mm.

C.2.3 Phuong phap quét hién vi dién t

Phuong phap quét hién vi dién ti dudc quy dinh trong 1ISO 9220 c6 thé dudc st dung dé do chiéu day
ting 16p ma trong I6p ma nhiéu I16p.

C.2.4 Phuong phap thir STEP

Chiéu day cla tiing I16p ma niken trong 16p ma hai va ba 16p c6 thé dudc do bang phuong phap thir
STEP.

CHU THICH Trong truding hdp c6 tranh chap, phuong phap culong sé& dudc s dung dé do chiéu day I16p ma crom
va d6i véi I6p ma niken c6 chiéu day nhd hon 10 um. Phuong phap t& vi sé dudc sl dung dé do chiéu day 16p ma

niken va cac I6p 16t ¢ chiéu day 10 um.
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C.3 Thirkhdng pha hiy

C.3.1 Phudng phap tir tinh (chi dudc st dung ddi véi I6p ma niken)
SU dung phuang phap quy dinh trong TCVN 5877.

CHU THICH Phuong phap nay nhay cadm véi su thay déi do tham ciia 16p ma.

C.3.2 Phuong phap tan xa ngudc beta (chi ap dung trong trudng hgp khéng cé I6p ma 16t déng)
SU dung phuang phap quy dinh trong 1ISO 3543.

CHU THICH Phuong phap nay xac dinh téng chiéu day I6p ma, gém ca I16p ma 16t ddng néu cé. Tuy nhién, chiéu
day clia I6p ma I6t nay c6 thé sé khac véi cac 16p ma ngoai do cach sif dung phuong phap nay ciing véi cac quy
dinh trong ISO 2177, dGi véi I6p ma niken va crom hoac cung véi cac quy dinh trong TCVN 5877 d6i véi I6p ma

niken.

C.3.3 Phuong phap huynh quang tia X

SU dung phuang phap quy dinh trong ISO 3497.
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Phu luc D
(qui dinh)

Thir tinh dé uén
D.1 Pham vi ap dung
Phu luc nay quy dinh phuong phap dé xac dinh dd gian dai qui dinh ctia ma niken trén mau thit va cung
cap céac phuong tién cho viéc danh gia do dé uén cta chi tiét pha.

CHU THICH: Phuang phap thir dudc dung dé kiém tra kiéu chat két tGa niken tuan theo cac yéu cau quy dinh trong Bang 7 va

c6 thé dudc dung trong viéc danh gia tinh dé uén ctia 16p ma déng va cac 18p ma khac.
D.2 Nguyénly
Phuong phéap thit dudgc dua trén tinh uén cong mét mau thr da dudc ma niken, xung quanh truc ga co6

dudng kinh da quy dinh dé tao ra d6 kéo dai nhd nhéat cla I6p ma 1a 8 %, sau d6 dung mét thudng kiém

tra vét n(t.
D.3 Dung cu thu
D.3.1 Truc ga, duong kinh 11,5 mm +0,1 mm.

D.4 Chuan bi mau thir

Chu&n bi mét mau thr da dugc ma dai 150 mm, réng 100 mm va day 1,0 mm + 0,1 mm nhu sau.

Lam béng mét tdm kim loai nén thich hgp theo nhu céac chi tiét da duogc ma, ngoai trir tdm kim loai do la
déng thau dé& uén, néu kim loai nén la hop kim kém. S dung t&m kim loai d6 d0 réng dé cho phép khi
th{r c&t mot manh cia n6 sau khi cat, manh nay c6 méi chiéu nhé nhat 25 mm.

Ma t&m kim loai da 1am béng dén d6 day 25 um dudi cac diéu kién nhu nhau va cling mét bé dung dich
dudc s dung véi cac chi tiét thich hop.

Cat mau th{ tr tdm kim loai d& ma bang mét may cat hoac bang kéo. Hinh dang tron hay vat 1a do thoi
gian mai mau thir va dé bé mat mau thr nhd nhat can than mai hosc han.

D.5 Quy trinh thu

Udn cong mau thi, bang ap suét st dung 6n dinh xuyén qua 180° trén truc ga cho dén khi mau thl cé
hinh parabol. Pam b&o su tiép xuc gilta mau thir va truc ga dudc duy tri trong suét qué trinh uén. Dung

mat thudng kiém tra canh trong cia mau thr da dugc uén xem cé vét nit khong.
D.6 Biéu thi két qua
Chi tiét @& ma phai dap (ng yéu cau t6i thiéu cla do gian 8 % sau khi thit phai hoan toan khéng c6 céac

vét n(t ngang tir bén nay sang bén kia clia bé mat trong clia mau thi.
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Phu luc E
(qui dinh)

Xac dinh ham lugng luu huynh cuta I6p ma niken

E.1 Xac dinh biing su dét chay va phép chuan dé iodat

Khi can ham lugng luu huynh clia ma niken sé& dudc xac dinh, bang viéc dét chay mét phan mau thlr
trong dong oxy cla ldo cdm (ing. Sulfua dioxit sinh ra dudc hap thu trong dung dich axit kali iodua héa va
dung dich dudc chudn dd véi dung dich kali iodat va dudc chudn héa méi tac dung véi thép cé chira
ham Iuong Iuu huynh dé bu lai ham Iugng sulfua dioxit phuc héi trong thdi gian ngan. Su bu dap dudc
thuc hién trén ban thanh pham dé cho phép cé cac anh hudng clia ndi va cac chat xic tac.

Phuang phap nay dudc ap dung cho ma niken c6 phan khéi lugng luu huynh trong pham vi tir 0,005 %
dén 0,5 %.

CHU THICH Céc dung cu thuong mai dudc st dung cac phuong phap phat hién viing héng ngoai va dd dan nhiét
dé do ham luong sulfua dioxit c6 dudc bdi su bu ddp va cac phuong tién may tinh cho phép doc truc ti€p ham
lugng luu huynh.

E.2 Xac dinh bing su hinh thanh sulfit va chuan do iodat

Ham luong Iluu huynh ctia ma dién niken dudc ma phai dudc xac dinh bdi tinh bién d&i luu huynh trong
niken sang hydro sulfit bAng cach xi ly axit clohydric chita axit hexacloplatinic nhu 1a b6 tang téc dé
hoa tan. Hydro sulfit thoat ra dudc tac dung véi kém sulfat chira amoniac. Kém sulfit dudc chudn do véi

mot thé tich chudn cla dung dich kali iodat. K&t qua dua trén kali iodat nhu la chuén.
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Thu muc tai liéu tham khao

TCVN 5024 (ISO 1458), L6p pht kim loai — L&p ma niken.

TCVN 7664 (ISO 4525), L6p phl kim loai - L6p ma niken crom trén vat liéu déo.

ISO 4526, Metallic coatings — Electroplated coatings of nickel and nickel alloys for engineering

purposes (L8p phd kim loai — L&p ma niken va hop kim niken cho muc dich ky thuat).

ISO 6158, Metallic coatings — Electrodeposited coatings of chromium for engineering purposes

(L6p pht kim loai — L6p ma crom cho muc dich ky thuat).

Annual Book of ASTM Standards 2002, ASTM International, West Conshohocken, PA, p.489.
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