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NANG CAO CHAT LUONG BO TRUYEN BANH RANG HANH TINH
BANG CONG NGHE THAM NITO PLASMA

A STUDY ON THE IMPROVEMENT OF THE PLANETARY DEAR QUALITY
BY APPLYING THE NITROGEN PLASMA PERMEATION TECHNOLOGY

Pham Van Bong*", Nguyén Huy Kién*, Hoang Xuan Thinh?, Nguyén Héng Son*,
Nguyén Hitu Phan*, Nguyén Mai Anh*, D6 Ngoc Ta*, Nguyén Van Thanh?

TOM TAT

Bai bdo trinh bay két qua nghién ctu (ing dung cong nghé tham nito
plasma, toi thé tich i€ xir Iy b& mét bd truyén banh rang hanh tinh. Bang phuong
phap thdm nito plasma tao ra trén bé mat rang mot 16p bé mét c6 co tinh dac
hiét, dd cling phi hop, chiu mai mon cao, két hop nghién ctu sty thay dbi to chic
t6 vi cho théy cong nghé tham nito plasma ¢ nhiéu vu diém vuot tri dé nang
cao chét lvong bo truyén banh rang. Tir nhitng két qua nghién cttu cho phép lya
chon giai phap cong nghé xi¥ Iy héa - Iy - nhiét dé thiét ké quy trinh cong nghé
ché tao b truyén banh rang hanh tinh.

Tl khoa; Banh rang hanh tinh, x Iy b& mat, tham nito plasma.

ABSTRACT

In this paper, the nitrogen plasma permeation technology and volumetric heat
treatment method were applied for surface treatment of the planetary gear
transmission. By applying these techniques, a surface layer that has special
properties such as suitable hardness, high abrasion resistance was created on the
part surface. The obtained results on the micro organization change also showed
that nitrogen plasma permeationtechnology has many outstanding advantages to
improve the quality of gear transmission. The research results can be applied to
select chemical - physical - thermal processing technology solutions and to design
technological processes for manufacturing the planetary gear transmissions.

Keywords: Planetary gear, surface treatment, plasma nitriding permeation
technology.
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1.DAT VAN BE

Nhirng ndm gan day, cac loai may, thiét bi phuc vu cong
trinh nhap vao Viét Nam ngay cang nhiéu vé s6 lugng va
phong phu vé chuing loai, tir cac nuéc: Nhat Ban, Han Quéc,
My, Blc, Nga, Trung Qudc... Rat nhiéu may, thiét bi sk
dung hdp gidam téc banh rang hanh tinh vi chiing cé nhiéu
uu diém, dac biét 1a nhd gon, dugc 1ap trén xe van chuyén
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bé téng twoi, day chuyén tuyén quang, may tuyén tlr, may
khoan coc nhdi, may khoan d4, tau hat bun, ciu thdy luc,
tau héa,... Tuy nhién, bd banh rang hanh tinh trong cac hop
giam tdc thwong xay ra hu héng [4, 5] nhu: Gay mé rang,
mon rang, tréc rang,... do cdc may, thiét bi lam viéc voi
diéu kién tai trong dong va thay déi trong pham vi réng,
quaé tai ngan han.

Hinh 1. B banh rdng hanh tinh héng do man, gdy mé rng

Hién nay, trén thé gi¢i va Viét Nam da str dung nhiéu
phuong phap dé nang cao chat lvgng bé truyén banh rang
nhu; nghién clru cac loai vat liéu méi ché tao banh rang, cai
thién moi trvong lam viéc, théng s6 hinh hoc, phwong
phap x& ly nhiét,... Trong cac phuwong phap dé, phuong
phép nang cao chat lugng bé méat rang bang xt ly hoa - Iy -
nhiét Ia phuong phap c6 nhiéu wu diém [16], dé thuc hién,
chi phi thap...

Phuong phap xr Iy bé mit bang toi, thdm Carbon,
Xyanua, Luvu huynh, Bo, Crom, Nhém, Silic, KEm, Titan,
Nito... d& dwoc st dung trén thé gidi va Viét Nam. Mbi
phwong phap déu c6 wvu nhuoc diém riéng, nhung yéu to
quyét dinh la chat lvgng bé mat chi tiét sau xt ly nhiét va
dam bao mai truong, khéng gay hai [1, 13, 15]. Tuy nhién,
chét lvgng bé mat chi tiét sau xt ly nhiét ctia cac phwong
phép trén dirtng & mirc dd nhat dinh, c6 phwong phap gay



P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

ra moi trwong déc hai khéng dam bdo an toan. Phuong
phap tham nito plasma c6 nhiéu vu diém, nang cao dugc
chéat lwvgng bé mat, ddm bao an toan cho mai truong [1, 12],
chua dugc st dung nhiéu 6 Viét Nam, la phwrong phéap cé
thé Iwa chon khi xay dwng quy trinh cong nghé ché tao
banh rang, dac biét I1a banh rang hanh tinh.
2. THUC NGHIEM
2.1.Vvat liéu, thiét bi va thdng s6 thi nghiém

2.1.1. Vatliéu gia céng va théng sé mau

Vat liéu thuong chon lam banh rang trong diéu kién lam
viéc chiju tai trong twong doi on dinh la vat liéu thép hop
kim, cé tlr 2-3 thanh phan kim loai, ty I&é phan tram carbon
trung binh [3, 9]. D€ thi nghiém nhém téac gia nghién ctu
mau banh rang hanh tinh ché tao bang vat liéu théng dung
40X (TOCT 14959-79); s6 luvgng va thong s6 mau thi nghiém
thé hién trong bang 1, hinh anh banh réng thi nghiém thé
hién & hinh 2 va 3.

Bang 1. Vat liéu va thdng sd ché tao banh rdng

. s6 Thong s6 ché tao banh ring mau
Vat
gy | N
U | g | M| Z | d]d | d | b|B]a

40X 18 1 | 51 |51 |53 485240 |20

R220)
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Hinh 2. Thdng 6 bénh rang thi nghiém

.
/)

v &

Hinh 3. Hinh &nh bénh réng thi nghiém

2.1.2. Trang thiét bi thi nghiém

Qua trinh nghién cru, nhém tac gia da st dung mét so
may, thiét bi phuc vu qua trinh thi nghiém va do kiém. Céc
thiét bi chinh bao gom:;

- May soi t6 chtic té vi kim loai LEICA DFC290 hinh 4;
- Lo tham nito plasma H4580 Eltrolab hinh 5;
- May do dd cirng Indentec hinh 6.

Hinh 6. Méy do d cing Indentec

2.1.3. Thdng s cong nghé xtr ly hoa - ly - nhiét

Sau khi phan tich thanh phan hoa hoc cac mau banh
rang dwgc tién hanh toi thé tich va thdm nito plasma; théng
s0 cong nghé x ly nhiét [2, 11, 14] thé hién trong bang 2
va 3.

Bang 2. Thdng s6 cdng nghé tdi thé tich
Nhiétdo téi | Thoigianram | Nhiét dd ram

(0 (h) (0
40X 18 920 10 210

vatliéu | S6mau
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Bang 3. Thdng s6 cong nghé tham nito plasma

Bang 4. Ty 1é thanh phan hod hoc cac nguyén t0 (%) vt liéu 40X

Vat | oo o | Diéndp | Thoi | Nhietdo | Tyle |Apsud
ligu V) |gianth)| Q) | HaN, | (Pa)
Mx | 9 470 16 540 13 | 250

2.2. Phuong phap thuc nghiém

Nghién ctru thuc hién trén hai nhém mau, moéi nhom
mau gdm 09 banh rang hanh tinh chua qua st dung. Mau
banh rang dugc xac dinh méc thép bang phuong phéap
quang phé trén may ARL 3460 OES. Nném mau tht nhét,
sau khi gia céng cat rang tién hanh toi thé tich, mai nghién,
kiém tra d6 nham suon rang, thwc hién theo lvu do hinh 7b
[5]; nhém mau thi hai sau khi toi thé tich, mai nghién, kiém
tra dd nham suwon rang, thdm nito plasma, thuc hién theo
lwu @6 hinh 73;

Sau khi xt¥ ly nhiét, ti€n hanh soi té chirc té vi, phan tich
st chuyén pha cla vat liéu, xac dinh kich thuwéc hat, chiéu
sau I&p tham, ki€ém tra sai s6 hinh hoc clia banh rang; danh
gia do bién dang, do cirng bé mét clia cac mau banh rang,
chay thuc nghiém. Do, kiém tra xac dinh do mon rang theo
thoi gian va tudi tho cla bd truyén banh rang, danh gia
chét lvgng clia b6 truyén banh rang.

Bai viét nay trinh bay két qua phan tich td chtic té vi, xac
dinh, so sanh va danh gia kich thwéc hat, dd cirng bé mat
banh rang ctia hai nhém mau thuc nghiém.

Cét ring Cit ring
bénh ring bénh ring
- ’:"3 Ca ring
Toi thé tich 1
Cho phép Toi the tich
MRi nghitn

plasra 2 “
! & Kiéra tra k)
i SE théng s6 BR. 2
théng s6 BR %
3 . 8
Chay chiu tii Chay chiutal
-
! 3
Do lvomg ron

3

Hinh 7. Luu do thé hién quy trinh thuc nghiém
2.3. Két qua thuc nghiém
2.3.1. Két qua phan tich méac thép

K&t qua phan tich thanh phan vat liéu mau banh ring
thé hién trong bang 4.

b)
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Fe C Mn P S Si n
97,54237 | 0,43825 | 0,63178 | 0,01162 | 0,00414 | 0,24074 | 0,10453
Cr Ni Mo Cu vV Ti
088011 | 0,00616 | 0,00631 |0,02158 | 0,00926 | 0,00349
Al Nb W Sn Co Pb
0,00927 {0,00896 | 0,00292 |0,00256 | 0,00458 | 0,10289

2.3.2. Két qua phan tich t6 chirc té vi

Mau banh rang sau khi xi ly nhiét: tién hanh cat mau,
danh bdng, lam sach va dwa Ién may LEICA DFC290 dé soi
t6 chic té vi, két qua hinh anh nhan dwoc mau tham nito
plasma thé hién trong hinh 8. Qua hinh anh to6 chirc té vi
clla mau duoc chup trong 18i banh rang cho thdy thanh
phan austenite da chuyén bién phan Ién thanh martenxite
kim (pha sam) va mét phan austenite du (pha trang), nhu
vay mau banh rang da duoc toi thau.

W

Hinh 8. Td chc t€ vi mau thdm nito plasma

Sau khi soi tQ’ chtrc t€ vi, ti€n hanh xac dinh kich thwéc
hat hai nhém mau trén dién tich 0,0432mm? voi dd phong
dai 500 Ian, hinh &nh xac dinh kich thuéc hat trén mau
tham nito plasma thé hién & hinh 9.

Hinh 9. Kich thudc hat mau tham nito plasma
Kich thuéc hat trén mau toi thé tich va mau tham
nito plasma thé hién trong bang 5.
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Bang 5. K&t qué do kich thurde hat hai nhém mAu (um) 02 707 704 705 705,333 60,5
STT Mau thdm nito plasma Mau tdi thé tich 03 720 722 720 720,667 61,2
1 12,460 10,227 04 702 703 699 701,333 60,3
) 8048 8376 05 709 70 | 710 | 709667 | 607
3 5054 8571 06 735 732 736 734,333 618
A 12,401 12760 07 716 713 712 713,667 60,9
5 10,740 10,920 08 705 708 710 707,667 60,6
09 712 708 709 709,667 60,7
6 11,880 11,251 . N R T
B4 cibng trung binh nhom mau thdm nite | 712,667 60,833
7 10,551 11,937 |
plasma
8 7,397 10317 Hinh anh do do cing bé mat banh rang thé hién trén
9 12,135 7,404 hinh 10.
10 10,510 8,185
11 11,371 8,226
12 14,603 -
B 10,67083 9,83945

K&t qua do cho théy: kich thudc hat trung binh trén mau
toi thé tich 1a 9,83945um va trén mau tham nito plasma la
10,67083um; kich thuéc hat trung binh sau khi thdm nito
plasma I&n hon kich thwéc hat trung binh sau khi t6i thé
tich 12 0,83138pm.

2.3.3.Kétquado dd cirng té vi

Nhom mau téi thé tich do dé cling theo thang do HRC
(Rockwell), nhém mau thdm nito plasma do theo dd ciing
Vickers (HV). M6i mau do & 3 vi tri bat ky trén bé mat banh
rang roi ldy gia tri trung binh.

K&t qua do do cling bé méat banh rang nhém mau toi
thé tich thé hién trong bang 6.

Bang 6. K&t qué do do ciing bé mét banh rang nhém mau toi thé tich

. Do cting theo vi tri (HRC PO clna trun
Maus0 1 : 2 oo 3 binh (IgleCm)g
01 60,5 60,2 60,4 60,367
02 594 59,7 598 59,633
03 61,0 59,8 61,2 60,667
04 58,9 58,8 60,0 59,233
05 598 60,1 60,3 60,067
06 61,3 61,0 61,5 61,267
07 60,4 60,3 60,3 60,333
08 59,8 60,1 59,9 59,933
09 60,0 598 60,1 59,967
Do ciing trung binh nhom mau t6i thé tich (HRC) 60,163

K&t qua do do cirng bé mat banh ring nhom méau tham
nito plasma thé hién trong bang 7.
Bang 7. Két qué do dd cting bé mét banh rang nhém mau tham nito plasma

D0 cting theo vi tri (HRC) b ciing b cing
Mau s6 . ) 3 trung binh | tuong duong
(HVy) (HRC)
01 711 712 712 711,667 60,8

Hinh 10. Hinh &nh do d6 ctbng bé mat banh réng
Két qua do dd cling cho thay: B clng trung binh bé
mat banh rang sau khi thAm nito plasma tang lén so véi do
cling trung binh bé mat banh rang sau khi téi thé tich la
0,67 HRC.
3.KET LUAN

Ké&t qua nghién ctru xac dinh dwgc thanh phan austenite
da chuyén bién phan Ion thanh martenxite va mot phan
austenite du sau khi t6i thé tich va thdm nito plasma mau
banh rdng. Kich thwéc hat trung binh trén dién tich
0,0432mm? mau tham nito plasma lén hon kich thuéc hat
trung binh trén méau t6i thé tich 12 0,83138um.

Banh rang ché tao béi vat liéu thép 40X, voi ché do
thdm téi nhv da chon, nhdm mau sau khi toi thé tich, tién
hanh thadm nito plasma dé cirng trung binh bé mat banh
rang tang |én 0,67 HRC so v&i sau khi tdi thé tich.

Nhu vay, mau banh rang ché tao bang vat liéu 40X, st
dung phuong phap thdm nito plasma véi thong s6 cong
nghé da chon, kich thuéc hat trung binh Ién hon, dd ciing
trung binh bé mét tang 1én, day la vu diém vuot trdi so voi
phuong phap téi thé tich, gép phan nang cao chat lvgng
b6 truyén banh rang.
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