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Tom tat

Thép austenit mangan cao dwoc dung rgng rai
lam cac chi tiét chiu tai mai mon va ddp trong
cdng nghiép khai thdac dd, quang, ... Viéc nghién
citu nang cao chdt hirong, ha gia thanh nho iing
dung céc cong nghé diic tién tién dang la huwong
phét trién cua dong thép nay. Viéc cdi thién chat
lwong thép dd dwoc cac nha khoa hoc thé gidi
chitng minh, nhung cong nghé diic thép thi khong
dé dang va can nghién cizu. Bai bao gidi thieu mét
so két qua nghién cizu cdng nghé diic trong khudn
cat-nuéc thay tinh cho chi tiét bla nghién lam
bang thép. Két qua cho thdy cdng nghé diic va ché
dé xir 1y nhiét duea ra da cai thién chat lirong thép
Mnl3 va dam bao duoc co tinh cho chi tiét. Gia
tri co tinh dat dwoc sau khi ap dung theo ché dg
xu Iy nhiét la d6 dai va ddp dat 121 Jlcm?; gia tri
dé cing dat dwoc 13 260HB; gidi han bén 586Mpa
va d¢ gidn dai 1a 24.5 %, ddp 4mg tor diéu kién
lam viéc.

Tur khoa: Thép mangan cao, bda nghién, céchit,
duc thép.

Abstract

High manganese austenitic steel is widely used as
parts to withstand impact and abrasion loads in
the quarrying, ore industries, etc. The research to
improve quality and reduce costs thanks to the
application of advanced casting technologies is
becoming increasingly important. development
direction of this steel line. The improvement of
steel quality has been proven by world scientists,
but steel casting technology is not easy and needs
researching. The article introduces some research
results of casting technology in glass-sand-water
mold for steel hammer details. The results show
that the given casting technology and heat
treatment regime have improved the quality of
Mn13 steel and ensured the mechanical properties
of the details.The mechanical property value
obtained after applying the heat treatment regime
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is the impact toughness reaching 121J/cm2;
hardness value is 260HB; The strength limit is
586Mpa and the elongation is 24.5%, which is in
the working condition well.

Keywords: High manganese steel, Sponge iron,
Crush hammer, carbide, steel casting.

1. Pat vin dé

Thép austenit mangan cao Mn13 c6 thanh phan
chinh 1a C tir 0,9-1,4%, Mn khoang 13%, cting mot s6
nguyén t6 khac; dwoc ding dé duc céc chi tiét chiu tai
mai mon - va dap nhu bua nghién, ring gau XUc, ...
dung trong cac may khai thac da, quang,... nho uu
diém vé kha nang bién cing 1am ting bén I6p bé mat
khi chiu va dap nén nang cao tinh chéng mai mon.

DPé dam bao chit luong cho chi tiét bta nghién,
can thiét ké céng nghé duc hop ly, déng thoi trong qué
trinh dtc phai khic phuc dwoc cac khuyét tat nhu rd
x6p, 16m co,... Thém vao d6, sau duc thép can phai
xay dung duoc ché do xu Iy nhiét dé cai thién co tinh.

Tu phén tich trén, trong tdm bai bdo dua ra cong
nghé diic bua nghién thép Mn13 trong khudn cat nuée
thuy tinh va quy trinh nhiét luyén cho thép nay nham
t6i uru duoc cong nghé ché tao, nang cao chét luong
va ha gia thanh san pham.

2. N§i dung va phwong phap nghién cau
2.1. Dic diém té chirc va tinh chat thép Mangan cao

T6 chirc thép & trang thai sir dung ¢ té chirc mot
pha austenit. Thuc nghiém cho thdy, duéi tac dung cua
tai trong va dap 16p bé mat s& bi bién cirng manh (d6
cing tir ~200HB I&n 500HB), trong khi d6 15i van giir
t6 chuc austenit déo, dai. Do co ché tu bién cang khi
chiu va dap nén I6p bé mat cing ludn ton tai va khong
bao gio bi mat di kha nang lam viéc [5].

Dé dat duoc tinh chéng mai mon téi da thép
Mangan cao thudng dugc austenit hda bang cach nung
nong ¢ nhiét do thép co to chac mot pha austenit
(thuong trén 1050°C) dé cacbit mangan hoa tan hét
vao austenit rdi sau d6 1am ngudi nhanh hon téc do
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Hinh 1. Té churc va gidn dé trang thai ciia thép Mn13 [1]
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Hinh 2. Gidn d6 CCT va TTT ciia thép Mn13 [2], [4]
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Hinh 3. Cdc buwéc lam khuén diic bang cdt nwéc thiy tinh/CO; [6], [7]

ngudi t6i han (xem Hinh 1 va Hinh 2) dé cacbit trén
khong kip tiét tro lai va gitr cho thép c6 t6 chuc mot
pha austenit [1], [3].

T6 chirc cua thép mangan cao chiu anh huéng cua
ché do nhiét luyén. Chinh vi vay, can xac dinh ding
ché d¢ nhiét luyén thép dé dwa ra mot ché do xir ly
nhiét dam bao yéu cau.

2.2. Cong ngh¢ diic thép Mangan cao

Duc bua nghién bang thép Mn cao sir dung cong
nghé khudn khd CO,. Hai yéu t6 quan trong can quan
tam khi thdi khi CO, la mat do thdi va thoi gian théi,
ching anh huong truc tiép dén do bén hdn hop khi
dong ran. Néu thoi khi CO2 qua manh hozc qué 1au thi
lai c6 tac dung nguoc lai, khudn kém bén va céc lién
két giira cat va nudc thay tinh bi phé va.

NGi chung, cong nghé khudn cat nudce thuy tinh dé

lam, d& sir dung, khuon rin chic, d6 bén khuén cao,
thoi gian dong ran nhanh, san pham c6 do ddi gia cong
it hon. Do cong nghé lam khudn kho tu dong hoa, nén
cdng nghé khuon cat nudc thay tinh phu hgp cho san
Xuét nho va vira [4],

Hai vin dé can quan tim ddi véi lam khudn cat
nuac thay tinh/CO; |a:

- Ty I¢ nu6c thay tinh/khdi Tugng cét sir dung trong
ché tao hdn hop; Cét tring duogc siy kho, do 4m < 1%.
Nhiét d6 cua cat khi dem tron hdn hop phai nho hon 40°C.
Sau d6 tién hanh tron vai nude thay tinh theo ty 18 6%-
8% nudéc thay tinh trén tong khdi luong cét.

- Ky thuat thoi khi CO, dam bao khuén c6 do bén
t6i wu.

+ Ap suét thdi CO2: P=(1 + 2)at

+ Thoi gian théi CO;: 7 = (35 + 60)s.
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+ Luu luong thdi CO2 Q = 0,5mdfs, tinh theo
phan tram lugng hdn hop 0,5%.

Pé dam bao quy trinh duc cho chi tiét bua nghién
can dua ra quy trinh chinh xac va hop 1y dé dam bao
do tin cay va nang cao kha niang lam viéc cho chi tiét.
3. Két qua nghién ciu
3.1. Quy trinh diic biia nghién bang thép Mn13

Chi tiét c6 kich thudc bao dai 420 x rong 120 x
day 66 (mm), c6 mot ngdng lap truc duong kinh 16n
#50mm, chd mong nhat chi tiét day 35mm nam & phan
ngdng truc.

Khéi luong chi tiét bang 15kg. Néu cong ca luong
du gia cong khoang 10%-15% khéi lwong chi tiét thi
khéi lugng chi tiét dtic khoang 17kg. Mau sir dung cho
duac 1a miu god.

336
f T
T
‘ L I 40 RIO i
250 ‘§ 100 Rig
2120 \ 40 l
— l

100
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Hinh 6. Kich thwéc déu gac 16i

- Kich thwéc ranh dén: Chiéu cao: h = 12mm;
Chiéu rong: b = 25mm.

- Kich thwéc rénh lgc xi: Chiéu cao: h = 15mm;
Chiéu rong: b = 30mm.

- Puwong kinh éng rét: Chon éng rét hinh cén,
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dién tich tdi thiéu cua dng rét phai 16n hon dién tich
ranh loc xi.

- Thiét ké kich thwéc hom khuon

Chon hom khudn 1am bang kim loai, ¢ dang hinh
hop chir nhat vai cac kich thude dugce xac dinh nhu sau:

- Chiéu dai hom khudn téi thiéu: 580mm;

- Chiéu rong hom khuon téi thiéu: 280mm;

- Chiéu cao hom khuén trén: 100mm;

- Chiéu cao hom khuén dudi: 105mm;

Hinh 7. a) Hom khuén dwdi va méau khuon duéi.

b) Hom khuén trén va méu khuon trén

Phan tich va thiét ké duc bua nghién bing mo
phong trén phan mém ESI Procast xac dinh md hinh
vt diic trong khudn nhu Hinh 8. Dau ngét dugc bd tri
& bén suon tai phan day nhit cua vat duc (phan dau
bua).

Dju ngot H¢ thing rot

Hinh 8. Ban vé vdt diic va mé hinh biia nghién

Sau khi tinh toan cac thdng s6 cho qua trinh duc,
tién hanh dac chi tiét bda nghién tai Cong ty duc Viét
Au véi 6 liéu nhu sau:

- Nhiét d6 kim loai long: 1580°C;

- Nhiét d6 khudn: 20°C;

- Hé s trao ddi nhiét gitra vat dac véi khubn va
thanh gia cuong twong ung la 50W/m2K va
100W/m2.K;

Kich thudce dau ngot duoc tinh toan véi kich thude
du dé bu ngét, dau ngodt duoc dat bén suon céch thanh
vat dic 30mm, thé tich bang 0,54dm?, chiéu cao bang
chidu rong va bang 80mm, ddu ngot dwoc dat bén
suon cach thanh vat dac 35mm (chiéu dai kénh dan
dau ngot), do kénh dan dau ngét kha dai, trong khi
kich thudc dau ngdt va dau bda 16n, nén trong vat duc
hinh thanh 2 ndt nhiét nhu Hinh 9 cho thay, rd xop
Xuét hién trong vat duc sau khi déng dac tai ding vi
tri cac ndt nhiét.
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Hinh 9. Hién tirgng 16m co trong vt diic
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Vhimbage Fasemdy [V Vot

Hinh 10. R4 xdp dwoect logi bé véi chiéu dai kénh dén ra
ddu ngot 17mm

Tresmal condustrity (S m KL

Hinh 11. Gidn d@é pha can bang va hé sé ddn nhigt thép xC-13Mn

Tur mé phong trén, tién hanh khic phuc hién tuong
khuyét tat nay bang cach diéu chinh khoang cach dau
ngot dén thanh vat dac con 17mm, Két qua cho thiy
hién tugng rd x6p bién mét nhu Hinh 10.

3.2. Quy trinh xa ly nhigt
- Nhiét dé nung toi:
Nhiét d6 nung t6i thép Mn13 dugc xac dinh trén co

s& gian dd trang thai C-13 %Mn va phan tich nhiét DSC.

Theo y8u ciu can dat to chirc hoan toan austenit,
can clr gian do trang thai Hinh 11 va chon nhiét do
nung tir 1050 °C. Pham vi nhiét ¢4 phu hgp céc nghién
ctru va khuyén céo trong tiéu chuan TOCT 2176-77.

- Xdc dinh so do nhiét nung thép Mn13

Do dic diém thép Mn13 c6 hé s6 dan nhiét thip
(xem Hinh 11) khi nung dudi 700°C, nén & can nung
thép cham dé tranh nat nhiét. Trén 700°C c6 thé tién
hanh nung véi toc d6 nhanh hon dén nhiét d6 1050°C.
Dé dam bao téc do nung thép cham, ddi véi 16 nung
khéng c6 diéu khién tc d6 nung, thuong tién hanh nung
phan cap. So do6 nhiét nung thép Mnl13 nhu Hinh 12.
Giai doan nung ban dau dén 700°C duge phéan doan

thanh hai gai doan:

- Giai doan 1: Nung tir nhiét d6 moi truong dén
400°C, gitr nhiét trong 2 gio;

- Giai doan 2: Nung tir 400°C dén 700°C, giit nhiét
(3-4) gio.

Tbc d6 nung ¢ ca hai giai doan theo 10, nhung phai
dam bao tong thoi gian gitr nhiét & giai doan nung dén
700°C la 7gio.

- Gi@ nhiét khi nung thép Mn13

Giit nhiét khi nung rit quan trong, d&am bao cho
chi tiét ddng déu nhiét trén toan bo thé tich, dam bao
loai bo hoan toan té chirc dac va hoa tan hoan toan
cachit tiét ra & phan gioi hat. Bé c6 thé xac dinh duoc
thoi gian giir nhiét khi nung hop ly, tién hanh cac thi
nghiém nhu sau:

- Thi nghiém xac dinh thoi gian giir nhiét tién hanh
trén mau thép Mn13 c6 duong kinh ¢40mm theo so do
nhu Hinh 12.

- Thi nghiém xéc dinh t chuc té vi cua thép duoc
thuc hién trén kinh hién vi quang hoc AX10-A2M véi
d6 khuéch dai X200 va X500. Sir dung chat tim thyc
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gom hdn hop dung dich 2%HNO3 trong con Etylic va
5% axit Piric.
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1 Théd gian (gid)
Hinh 12. S d6 nhiét luyén Mn13

- Cac mau thép duoc gilr nhigt 1 - 2 (gio) tai
1050°C. Sau d6 1am ngudi nhanh trong nuéc. M3i ché
d6 tién hanh cho 2 mau.

Khao sét to chire va co tinh cdc mau thép sau nhiét
luyén.

- Lam ngugi thép Mn13

Dé giir duoc to chic thép dang mot pha austenit
sau khi nung thép can 1am nguoi nhanh dé tranh tiét ra
cacbit va ferit. Can ctr theo gian d6 ngudi CCT thép
Mn13 chon méi trudng lam ngudi 1a nudc co tée do

ngudi khoang 100-150°C/s dam bao tdc do ngudi lon
hon tdc d6 ngudi t6i han dé nhan dwoc thép ding to
chirc mot pha.
3.3. Két qua thwc nghigm diic, t6 chiee va co
tinh bta nghién thép Mn13 sau xa Iy nhigt
Nhém téc gia da ap dung két qua vao dac san pham
blia nghién (Hinh 13). Khi quan sét bang mat thuong
khong thay xuat hién rd xdp va 16m co tai mat cit phan
d4u blia va phan chan dau ngét tiép giap voi dau bla.
Hinh 14a phan tich t6 chirc mau thép sau duic cho
thdy: Sau khi dac thanh phan t chic bao gdm austenit
do vung austenit dugc mo rong dén nhiét do thuong
va cacbit dugc tiét ra tir trang thai néng chay cuing véi
cachit tiét ra khi nguoi cham trong khuén. Cacbit &
trang thai diic thuong c6 kich thudc 16n. Trong to chirc
sau duc c6 mat rat nhiéu hat cacbit, phan b xung
quanh bién gidi hat véi kich thudc kha 16n. Té chic
nhu vay s& ¢6 kha nang chong va dap kém vi chinh
nhirng cacbit nay s& lam giam d6 dai va dap va day sé
la nguyén nhan gay nén hién tugng nit v va pha huy
chi tiét khi lam viéc.
Phan tich t6 chuc té vi cia thép Mn13 sau khi xu
ly theo quy trinh & Hinh 14b va Hinh 14c nhan thay:
Déi véi miu duge gitr nhiét & 1050°C trong thoi
gian 01 gio (Hinh 14b) dé thuc hién austenit hoa cho
thdy: T6 chuc cua thép Mn13 van con cacbit tap trung

austennit

a. To chire sau dic cachit

b. Gi nhigt 1 gior

c. Gi@ nhiét 2 gior

Hinh 14. T4 chiic té vi ciia mdu thép Mn13
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Bdng 1. Két qud co tinh thép & céc ché dj xir Iy nhigt khac nhau

Ché d@o Rm, MPa Z, % ax, Jlcm? HB
NL1 540 17 313
NL2 586 121 260

& bién giGi hat; to chic cua thép ¢ trang thai dtc chua
dugc khir bo. Bang két qua hién vi quang hoc cho thay
luong cacbit trong mau giam nhung té chirc khdng
khac nhiéu so véi sau khi dtc, van con mot sd cacbit
chua hoa tan va dac biét c6 mot sé phan b doc theo
bién gioi hat austenit. Dé nhitng cacbit nay hoa tan hét
vao austenit thi can phai ting nhiét d¢ hodc kéo dai
thoi gian giit nhiét hon nita. Nhu vay c6 thé thay rang
Vv6i quy trinh nhiét luyén t6 chie dat duoc chua phai
thuan austenit.

Déi voi miu dugc giir nhiét & 1050°C trong thoi
gian 02 gio (Hinh 14c) cho thay: T chirc thu duoc
1a t6 chirc thuan nhat austenit; khong thiy c6 cacbit
tap trung o bién gigi hat. Piéu nay cho thiy khi ting
thoi gian gii nhiét dang t6 chic hinh thanh sau duc
da dugc khir bo. Vi to chac thuan nhét austenit s&
tang co tinh cua thép dac biét 1a d6 dai va dap.

Két qua phan tich co tinh cua thép sau khi xir ly
nhiét duoc thé hién ¢ Bang 1.

Phan tich két qua co tinh nhan thay:

Pdi v6i mau duoc thuc hién theo ché do nhiét
luyén 1 mac du gia tri d6 cing cao 313HB cao hon so
v6i ché do nhiét luyén 2 (260HB) nhung cac gia tri co
tinh khac déu thip hon dac biét 1a gia tri do dai va dap.
Gia tri do cung co thé giai thich do khi thuc hién nhiét
luyén & ché do 1 cac cachit c6 do cung cao tap trung
& bién gii hat, khi do do ctng tho dai két qua do duoc
xac dinh do gié tri do ciing cua cachit va nén. Trong
khi mau nhiét luyén 2 cac cacbit da tan hét vao trong
nén nén gia tri d6 cung la cua nén austenit.

D4i v6i mau nhiét luyén theo ché do 1 gié tri do dai
va dap chi dat 17J/cm? trong khi nhiét luyén theo ché
d6 2 dat dugc 121J/cm2 D4i vé6i thép Mn13 gid tri do
dai va dap c6 y nghia quan trong khi ché tao céc chi tiét
lam viéc trong diéu kién chiu mai mon va va dap.

V& két qua d6 bén va do gidn dai mau nhiét luyén
theo ché do nhiét luyén 2 déu cao hon so véi ché do
nhiét luyén 1. Nhirng két qua co tinh nay phu hop véi
két qua phan tich vé mat to chire duogc trinh bay ¢ trén
4. Két luan

Tir két qua nghién ctu cua bai bao da xac dinh
dugc phuong én thiét ke cho hé thong rot va bp ngot
cua bua nghién bang thép Mn13 nham han ché dugc

céc khuyét tat trong san pham duc.

Thép sau duc duoc tién hanh xir ly nhiét theo quy
trinh nung phan cip ¢ 400°C va 700°C giir nhiét trong
02 gio sau d6 thuc hién austenit hda & nhiét @6 1050°C
gitr nhiét trong 02 gior va ngudi nhanh trong nudc. Két
qua phan tich to chirc cho thiy t6 chuc cua thép la
austenit. CAc gia tri co tinh dap ung tot yéu cau cia chi
tiét 1am viéc trong diéu kién chiu mai mon va va dap.
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