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TOM TAT
Trong bai b&o ndy, nghién citu anh huéng ciia mot sé ché dé xir Iy nhiét dén tinh chat cia

tam hop Kim la téng silic LK75-0,5 nau luyén tur la t0ng logi bo. Mot so ché do xir [y nhiét trong
qua trinh che tao tam hop kim la tong silic nhu: u dong déu sau nau diic, u két tinh lai sau cdn
tam. Hop kim sau moi ché do xw ly nhiét dwoc tien hanh danh gia to chiec té vi va cdc chi tiéu co
tinh. Tam hop kim la tong LK75-0.5 Sau khi che tao co cdc chi tiéu tinh chat: la tong 1 pha, do
cing 71 HB, gi6i han bén kéo 34 kG/mm®, dg gidan dai twong doi 52%, twong drong véi tam hop
kim la téng silic LK75-0,5 nhdp khdu cua Trung Quoc hodc Nga.
Tir khoa: Hop kim latong LK75-0,5, i ddng déu thanh phén, 0 két tinh lai, cac tinh chat co Iy.

1. MO PAU

Trudc day, vat liéu 1am vo lidu cia Nga, Trung Qudc,... thuong 1a hop kim dong la tong L68,
L70, L72,... theo tiéu chuin ctia Nga. Tuy nhién, xu hudng hién nay mac hop kim la tong L68
dugc thay thé bang hop kim la téng silic LK75-0,5 do vét liéu ndy c6 co tinh va tinh cong nghé
t6t, kha nang bao quan lau dai, nhat 1a trong diéu kién khi hau nong am ¢ nuoc ta [1]. Trén thé
gioi, co rat it céng trinh nghién ctu vé mac hop kim nay dugc cong b rong rai. Trong nhimg ndm
gan ddy, & nudc ta ¢6 nhiéu cong trinh nghién ciru vé vén dé lién quan dén vat liéu hop kim la
tong silic LK75-0,5 [2, 3]. Tuy nhién, vin dé anh hudng ctia mot s ché do xur 1y nhiét nhu: @
ddng déu thanh phﬁn sau khi nau dtic bang khuén kim loai tir la tong loai bo, u két tinh lai sau khi
can tdm cho tim hop kim la tong silic LK75-0,5 chua dugc cong b rd rang [4-6]. Nha may Co
khi 83 hién dang sir dung rat nhidu cac tim hop kim la tong silic nhap khau cia Trung Quéc cd
thanh phan twong dwong mac JIK75-0.5 (Nga), phdi tim nhép khau ctia Trung Qudc 6 to chirc 1
pha a, do cimg 55 + 75 HB, gi¢i han bén kéo op = 31 + 35 kG/mm?, do gidn dai twong dbi > 50%.
Dé chu dong, giam chi phi trong qua trinh san xuét, nha may dang tlm ngudn nguyén lidu san xuat
trong nudc dé thay thé, co chat luong 6n dinh twong duong nhép khau. Do d6, trong bai bao nay
s& trinh bay két qua nghién ctru anh hudng ctia mot s6 ché d xir Iy nhiét dén tinh chit cta tim
hop kim la téng silic LK75-0,5 néu luyén tir nguon la tong loai bo, dam bao chit lugng tuong
duong v6i tAim hop kim la tong silic LK75-0,5 nhap khéu ctia Trung Qudc hodc Nga.

2. THUC NGHIEM
2.1. Cac thiét bi, vt tw nghién ciru

- Lo nung, u déng déu, tAm kim loai CR-MJ1400 °C, Trung Quéc;

- Lo U két tinh lai Nabertherm HT16/18, Dic;

- May phay kim loai Hitachi, Nhat Ban;

- May can kim loai, Trung Quéc;

- Kinh hién vi AXIO A2M, Drc;

- May do d6 cirng HP0250, Dtc;

- Méy thur kéo, gian dai DZ-20, Puc;

- Méy cit mau Struers toc do cit tir 100 = 400 vong/phut ciia Pan Mach;
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- May danh bong Beta hang Buehler, My, tbc do quay 400 + 500 vong/phit;

- Giay rap hat SiC co6 cap d¢ hat khac nhau tir 400 + 2000, Kovax, Nhat Ban;

- Bot danh bong Al,Ogz, c& hat 0,03 + 0,05 pm, Xilong, Trung Quoc;

- Tam hop kim la tong silic LK75-0,5 nau luyén tir la tong loai b, kich thudc (D x R x C):
400 x 160 x 36 mm; ,

- Cac loai héa chat thi nghiém khac: H,SO4, FeCls, Glycezol, HCI, nudce cat,. ..
2.2. Ché tao va phan tich miu
2.2.1. Ché tao mdu nghién ciru

- Mau nghién cau la cdc tim hop kim dong la tong silic LK75-0,5 dugc nau dic tr la tong
LK75-0,5 (Nga) loai bo tai Trung tdm Nghién ctru va Trién khai img dung cong nghé - Vién
Khoa hoc va Cong nghé Mo - Luyén kim, thanh phan héa hoc nhu trong bang 1.

Bdang 1. Thanh phan héa hoc tam hep kim la tong silic LK75-0,5.

Méc Thanh phén héa hoc, %

hgp kim Cu Zn Si P Fe Sn Pb Sh X7

LK75-0,5 73,03 | 26,28 | 0,53 | 0,009 | 0,020 | 0,025 | 0,015 | 0,044 | 30,89

- Céc tAm hop kim la tong silic LK75-0,5 sau khi diic dwoc G dong déu tai nhiét do 600 + 650 °C,
téc d6 gia nhiét 10 °C/phut, thoi gian giir nhiét 2 h dén 3h, 1am ngudi cing 16 vé nhiét 6 phong.

- Phay phang cac mat vé day 31 + 32 mm, cén tam tai nhiét do khoang 750 °C vé kich thuéc
mong muon day tir 20 mm dén 23 mm (muc d§ can bién dang khoang 30%).

- U Kkét tinh lai tai nhiét ¢ 650 °C, toc d¢ gia nhiét 10 °C/phut, thoi gian giit nhiét 2 h, ngudi
cung 16 vé nhiét d6 phong.

2.2.2. Phan tich mau nghién ciru

- Xac dinh t6 chire € vi bang thiét b hién vi quang hoc AXIO A2M, Pirc. Dung dich tam
thuc 1a: 5 g FeCl; + 50 ml Glycezol + 10 ml HCI + 30 ml H,O + 1 + 2 giot H,SO,; thoi gian tam
thue tir 10 dén 60 gidy; mau kich thude (D x R x C): 10 x 10 x 5 mm.

- X&c dinh do cing bang thiét bi HP0250. Mau xac dinh d6 cimg kich thude (D x R x C): 20
x 20 x 10 mm.

- X4c dinh co tinh bang thiét bi thir kéo, gidn dai DZ-20 theo tiéu chuan TCVN 197-1:2014
twong duong ISO 6892-1:2009.

- Cac gia tri do cimg, giéi han bén kéo, do gidn dai twong ddi duogc 14y theo gi tri trung binh
clia 5 mau nghién ctru tai cing ché do. Sai s6 cac phuong phap do: do cimg +1 HB, gi6i han bén
kéo +1 kG/mm?, d6 gidn dai tuong dbi £2%.

3. KET QUA VA THAO LUAN
3.1. U dong déu thanh phan

Danh gia anh hudng clia qua trinh i dong déu thanh phan & cac ché do xir 1y nhiét khic nhau
dbi v&i hop kim la tong silic LK75-0,5 sau khi duc dén t6 chire té vi, tinh chat co hoc bang cac
thiét bi hién vi quang hoc va thiét bj do d6 ctng, gi6i han bén kéo, do gidn dai. Két qua phan tich
dugc thé hién trén hinh 1 va bang 2.

Trén hinh 1, quan sat bé mit mau sau khi ndu dtc nhén thdy c6 t6 chirc té vi dang nhanh cay
do qua trinh dtc khuén kim loai ngudi nhanh giy ra. Biéu nay duoc 1y giai do trong dung dich
long gdm nhiéu nguyén t6 hop kim c6 nhiét do nong chay khac nhau (vi du: Tpecy = 1083 °C,
Tuezn = 420 °C, Tyesi = 1410 °C), qua trinh két tinh trong khuén kim loai din dén kim loai long
ngudi nhanh ¢ thanh khu6n hon tam mau va cic nguyén td c6 nhiét dd nong chay cao silic, dong
s€ ket tinh trude, cOn cac nguyén to nhu kém c6 nhiét do nong chay thap két tinh sau, gy ra hién
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tuong thién tich nhanh cay. Khi u dong déu thanh phan tai nhiét d6 u 600 °C, giit nhiét trong 2 h
thi cac nhanh cay bét dau c6 hién tugng hoa tan, tuy nhién, mic d6 hoa tan ndy chua cao, van
con nhiéu nhanh cay. Diéu nay duoc ly giai do khi dac qua trinh ngudi rat nhanh tir kim loai
long, dac biét la duc bang khudn kim loai, do d6, gay ra su thién tich thanh phan (hay con goi la
thién tich nhanh cy), to chirc khdng can bang Khi u ddng déu da dlen ra hién tuong khuéch tan
cac nguyén to kim loai dé dua hop kim tro vé trang thai can bang, 6n dinh hon, phan bé thanh
phan ddng déu trong toan bo tim duc, cac nhanh cdy dan mat di. Khi nhiét 46 u dong déu nang
Ién dén 650 °C, giit nhiét trong 2 h thi mirc do hoa tan 16n hon nhiéu, cac nhanh cay di dan mat
di, tuy nhién, vin con d4u tich nhanh cy trong mau. Khi thuc hién u tai 650 °C, kéo dai thoi gian
gilt nhiét I&n 3 h thi cac nhanh ciy da mat di hoan toan, to chirc té vi 1a mot pha, khéng con
nhéanh cay dugc hinh thanh trong qua trinh duc.

fen fonam

 a. Mdu sau khi diic. b. Mau sau khi 1 600 °C trong 2 h.
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¢. Mau sau khi 1t 650 °C trong 2 h. d Mau sau khi 1 650 °C trong 3 h.

Hinh 1. Anh t6 chikc té Vi mau truée va sau khi i dong déu thanh phan (X50).
Bing 2. Co tinh ciia tam hop kim la tong LK75-0,5 sau khi i dong déu thanh phan.

Ché dp i dong déu Tinh chit co hoc
Do cimg trung | Gidi han bén kéo trung Do gidn dai twong dbi
binh, HB binh, kG/mm? trung binh, %

Mau §au khi duc 16 o5 65

(chua u)

600 °C, giit nhiét 2 h 47 26 68

650 °C, gitt nhiét 2 h 49 28 72

650 °C, gift nhiét 3 h 51 29 75

Qua bang 2 nhén thiy, cac miu sau khi u ddng déu thanh phan c6 cac chi tidu co tinh cao hon
so v6i mau sau khi duc, dic biét 1a gioi han bén kéo va d6 gidn dai twong ddi ting dang ké. Piéu
nay duoc 1y giai do khi i ddng déu thanh phan, toan bo tim hop kim 1a ddng déu thanh phan hon
so v6i mau khi duc (khong con t6 chirc nhanh cdy), cac tinh chat co Iy déu duogc cai thién. Mirc
d6 dong déu hoa ting 1én khi mau 1 tai nhiét d6 650 °C, giit nhiét trong 3 h, ngudi ciing 16, thanh
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phan cac nguyén té hop kim hoa hoa tan hoan toan tao nén té chirc hop kim 1 pha duy nhét,
khong con hién tugng thién tich nhanh céy do qua trinh duc trong khudn kim loai gay ra.

_ Nhu vy, nghién ciru lya chon ché do i dong déu sau khi duc bang khuén kim loai hop kim
dong la tong silic LK75-0,5 14 nhi¢t d6 nung 650 °C, toc do nang nhiét 10 °C/phut, thoi gian gift
nhiét 3 h, ngudi cung 16 vé nhiét 6 phong.

3.2. U két tinh lai sau can

banh gia anh huong qua trinh 0 két tinh lai sau khi can murc do bié'nv dang khoang 30% (jén t6
chure té vi cua hgp kim dong la tong silic LK75-0,5. Két qua danh gia to chic te vi dugc the hién
trén hinh 2.
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a. Mau sau khi can bién dang 30 %. b. Mau sau khi i ket tinh lai.

Hinh 2. Anh t6 chirc té Vi mau cén va u két tinh lai (X50).

Quan sat anh 0 chirc t& vi mAu sau khi can va sau khi G két tinh lai nhan thay, mau can c6
hién tuong cdc hat dinh hudng theo phuong bien can, xay ra x6 1éch mang, tuy nhién, do bien
dang nhd, muc d6 bién dang chi khoang 3()% nén sy ’dinh hudng cac hat theo phuong bien dang
khong rd rang. Khi thyc hién qué trinh t két tinh lai tam hop kim sau khi cén tai nhiét do 650 °C,
toc do nang nhiét 10 °C/phut, thoi gian gilt nhiét 2 h, , ngudi cung 10, t6 chire t€ vi khong con hién
tuong dinh huéng theo phuong can, hop kim tré vé trang thai cén bang hodc gin cén bang, t6
chuc te vi 14 mot pha a duy nhat, gidng nhu mau a dong déu thanh phan (hinh 1d), khong con
{rmg xuét hay x6 1éch mang.

D¢ hicu rd hon énh huong cla qué trinh G két tinh lai sau khi can tam hop kim dong la tong
silig LK75-0,5, nghién ctru thyc hién danh gia mét so chi tiéu co tinh cta hop kim sau khi can va
u két tinh lai. K&t qua thé hién trong bang 3.

Bdng 3. Co tinh ciia tam hop kim la tong LK75-0,5 truée va sau khi i két tinh lgi.

Tinh chit co hoc
Ché dd i dong déu Do cung trung | Gidi han bén kéo trung | Do gian dai twong dbi
binh, HB binh, KG/mm? trung binh, %
Mau sau khi can 135 43 30
Mau sau khi o két tinh lai 71 34 52

Qua bang 3 cho thay, co tinh ctia hgp kim thay doi rat nhiéu khi duwoc u két tinh lai. Qua trinh
can bién dang d3 lam thay ddi co tinh so v6i mau u dong déu thanh phan, d6 ctng, giéi han bén
kéo tang 1én rat nhiéu, tuy nhién, do gian dai bi giam manh. D& dua hop kim la tong silic LK75-
0,5 vé trang thai cn bang hodc gan can bang, c6 cac chi tiéu co tinh tuong dwong véi tim hop
kim la tong silic LK75-0,5 nhap khau tir Trung Qudc hoidc Nga can phai u két tinh lai tim sau khi
can. Sau khi u két tinh lai, tim hop kim la tong silic LK75-0,5 c6 d6 ctng dat 71 HB, gidi han
bén kéo 34 kG/mm?, giam nhiéu so voi sau khi can. Tuy nhién, d gidn dai twong dbi ting l1én
nhiéu dat 52%. Diéu ndy dugc 1y giai do khi o két tinh lai t chirc duwoc dua vé trang thai can
bang, cac hat c6 kich thudc dong déu, t6 chic 1a 1 pha o duy nhat va khong con Gng suat do qua
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trinh can gay ra. Do d6, hop kim la tong sau khi 0 két tinh lai c6 do cing, giéi han bén kéo s&
giam va d¢ gian dai twong ddi ting 1én so v6i mau sau khi can. Hop kim sau khi 0 két tinh lai c6
c4c tinh chét trong duong véi tim hop kim dong la tong silic LK75-0,5 nhap khau cta Trung
Qudc va Nga.

4. KET LUAN

Nghién ctru da Iya chon duoc ché d6 1 dong déu thanh phan sau khi duc va u két tinh lai sau
khi can cho tam hgp kim dong la tong silic LK75-0,5 nau luyén tir hop kim dong la tong loai bo.

Ché do © dong déu tai nhiét do nung 650 °C, téc d6 nang nhiét 10 °C/phit, thoi gian giir nhiét
3 h, ngudi cung 10.

Ché d6 1 két tinh lai tai nhiét 6 650 °C, tdc do nang nhiét 10 °C/phut, thoi gian gitr nhiét 2 h,
ngudi cung 10.

Céc tam hop kim la tong silic LK75-0,5 sau khi & két tinh lai ¢6 t6 chire 1 pha a duy nhét, d6
cing 71 HB, gioi han bén kéo 34 kg}/mmz, d gian dai trong doi 52%, twong duong vdi tam hop
kim la tong silic LK75-0,5 nhap khau cta Trung Qudc va Nga.

Loi cdm on: Nhom tac gia cam on sy tdi tro vé kinh phi cua dé tai dinh huwong cho can bg tré nam
2021 cua Vién Khoa hoc va Cong nghé quan su.
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ABSTRACT

The effect of the heat treatment processes on the properties of
the LK75-0.5 silicon brass alloy fabricated from the waste brass alloy

This work presented the study on the effects of several heat treatment regimes on the
properties of the LK75-0.5 silicon brass alloy fabricated from the waste brass alloy. The
heat treatment processes for the fabrication of the LK75-0.5 silicon brass alloy included
homogeneous annealing after casting and recrystallization annealing after plate rolling.
The alloys after each heat treatment process were evaluated for microorganism and
mechanical properties. The as-prepared LK75-0.5 silicon brass alloy was of single phase
brass, hardness of 71 HB, a tensile strength of 34 kG/mm?, elongation of approximately
52%, which has a quality equivalent to the LK75-0.5 silicon brass alloy plate made of
China or Russia.

Keywords: LK75-0.5 brass; Homogeneous annealing; Recrystallization annealing; Mechanical properties.
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