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Khao sét tinh chat quang & co tinh cua ong dong (Cu) san
xuat trén day Chuyén Cong Nghiép
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Abstract

Ong dong duwot ché tao tai nha may dng dong Toan Phét (Viét nam) trén day chuyen cong nghiep ¢ mic do tur
déng héa cao. Ong dong cé cdc kich thuéc khac nhau theo yéu cau cua thuc té duwoc khao sat theo déi mau éng
(tinh chdt quang) do qua trinh oxy héa khir (REDOX), dé bén gian dirt, d cimg bé mdt, kich thudc hat.. Két qua
nghién ciu cho thdy co tinh: d¢ bén gian dirt, dé gian dirt giam Va kich thieéc hat ting, dé sang cua ong dong
tang dap vmg yéu cau chat liwong theo tidu chudn qui dinh.

Keywords: Phan ting Oxy-héa khir (REDOX), kich thudc hat, tinh di mau bé mat éng ddng.

1. Introduction

Ong dong may lanh hay con goi la 6ng dan gas, 1a mot trong nhitng thiét bi quan trong khi lap dat dicu
hoa. Ong dong c6 tac dung gitp luu théng gas tir may lanh v& cuc nong va nguoc lai. Trén thi truong
hién nay c6 rat nhiéu cac dong dleu hoa va khong phai diéu hoa nao ciing str dung cung mot loai ong
din gas, ma d6i voi méi loai, méi thuong hiéu lai ¢ nhitng tiéu chuan khac nhau dé dam bao an toan
cling nhu d6 bén cua thiét bi. Ong déng duoc san xuat dya trén tiéu chuan JIS hoic ASTM. Viéc lap
dit 6ng ddng dang tiéu chuin s& gitp diéu hoa hoat dong ding hiéu suit va khdng xay ra cac van dé
nhu may khong lam lanh, may khéng lam néng.

Ong ddng véi duong kinh ngoai va chiéu day khac nhau duéi cac dang 6ng ddng thanh phdm nhu
level wound copper coils (LWC) va pancake copper coils (PCs) trén day chuyen san xuit tu dong. D3
¢6 nhiéu nghién ctu co ban ve hinh thanh, tinh chat ly-hoa cua 16p oxit dong Cu20 va CuO co6 do day
nano phu trén 16p bé mit dng dong, nhung chu yéu phuc vu cho cac yéu cau nghién ctru co ban [1-3].
Tuy nhién cac khao sat tinh co 1y ong dong, qua trinh oxy hoa ddng, thay d6i kich thudc hat (grain size)
cua dng dong ngay trong qua trinh san xuat cdng nghiép van chua duoc dé cap t6i nhiéu, nhat 1a & Viét
Nam noi ma san Xuat dng @dng phuc vu cho dién lanh cong nghi¢p va dan sinh méi duoc phat trién
trong may nim gan day. Trong pham vi bai bao nay, ching toi tién hanh nghién ciru tinh chat quang
(bién ddi mau ngoai quan) ong dong do bi oxy hda (oxidation) khi gia cong co khi, bién tinh cau tric
hat dan dén bién cing ong dong dan dén giam kha nang su dung cua ong dong trong thuc te Cac ket
qua nghién ciu vé khir (reduction) oxit dong trong qué trinh 1 cai thién mau éng dong, Iam ong mém
hon do tang dugc kich thudc hat. Két qua nghién ctru da gitip han ché 16i hong san pham éng dong khi
ché tao san xuat.
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Hinh 1. San phdm éng dong san sudt tai cong
ty ong dong Toan Phat; a) LWC va b) PC.

2. Phwong phap san xuat éng dong trén day chuyén cong nghiép

Qua trinh san xuét éng ddng duoc thuc hién trén day truyén co d6 tu dong hoa cao, bt dau qua trinh
can dic lién tyc. Nguyén ligu 1a dong tim catot (%Cu min = 99,95%) duoc nau chay va phdi véi hop
kim dong phdt pho (P = 13 ~ 14%) duc lién tuc théng qua bo két tinh duoc lam mat bang nudc va
dong co kéo dan. Nhiét do nau Cu cua 10 (casting furnace):1155°C cao hon nhiét d6 néng chay cua
ddng 1083°C). Pong duoc niu trong 16 va duge dic qua khudn cing voi hé thdng 1am mat, phdi dong
khi dat dwoc chiéu dai s& dugc cat dé chuan bi cho giai doan tiép theo. Vi qua trinh diic phdi 1am lanh
nhanh nén bé mat dng dong bi héa cirng nén bé mat cang s& duoc phay di 1 phan. Ong sau duc c6 kich
thudc @91 x 24 x 19000 mm (%Cu min = 99,9% va % P = 0,015 ~ 0,04%) duoc dua qua may phay bé
mit thdng qua may nan thang dé dam bao chét lugng bé mit, d sau phay tir 0,4-0,8 mm.

Tiép theo cong doan duc, phoi duc dwoc can xudng kich thudc phdi can co duong kinh 48-50 mm,
chiéu day 2,3-2,5 mm véi toc do can khoang 12—18 m/phit. Qua trinh can dugc thuc hién trén may
can loai hanh tinh 3 truc, théng qua 3 truc can c6 goc nghiéng nhét dinh khi quay ¢ téc do cao s& lam
dng @ong bién dang, tai khu vuc bién dang nhiét do dat 700-800°C, tai day t6 chirc kim loai sau dic
dugc két tinh lai. Can duoc tién hanh trong chup kin chara ddy khi nito (d6 tinh khiét 99,99%) dé tranh
dng ddng bi oxi hoa, éng can duoc lam mat bang nude nhil trong (theo ty 18 20/1000 lit) & nhiét do
khoang 40 °C. Phoi 6ng dong sau can dugc tiép tuc gia cong trén may kéo lién hop (Cascade drawing
machine) thdng qua bo khudn kéo (khuén trong va khudn ngoai), kéo lam giam dwong kinh éng dong
va cudn thanh LWC (level wound coils) khéi luong ~ 120-150 kg/cuon, PC (pancake coils) dai 15 m-
30 m hoic cat dng thang (straight tube) voi do dai < 6 m. Do day dng san xuat theo yéu cau cua khéch
hang tir 0.27mm dén 0.7 mm va duong kinh dng tir 4 mm dén 12.7 mm.

Ong dong sau qua trinh can-kéo vai cac kich thudc theo yéu cau bi oxy héa, ong tro nén bién cing do
cau trdc hat (grain size) nhé va mang tinh thé Cu bi x0 léch tao nén ung xuét du kha 16n. Chinh vi vay
dng ddng can phai dugc 4 mém (annealing) trude khi kiém tra dong g01 thanh pham xuat xuong.

Dq danh gia chét lwong dng déng thanh pham, su bién doi co tinh 6ng dong duogc xac dinh k?ang ng
suat kéo gian dut va do gian dat trén may SANS-CMT 5000 (China). Ngoai ra, d6 cirng cia ong dong
cling dugc do trén may do d6 cung model THV-5, China.
Mat khac, sau qué trinh can-kéo-u mém, ong dong khong nhiing bi bién cing ma con bi oxy hda
(oxidation), tao ra trén bé mét ong 16p oxit dong Cu20 va CuO va qua trinh khir (reduction) oxy khoi
bé mat ong dong bi oxy hda, tao do6 sdng mau va phan quang cua 6ng dong thanh pham.
3. Két qua va thao luan dang gia tinh chit quang va co tinh 6ng dong

3.1. Tinh chat oxy héa (oxydation reaction) ciia 6ng dong trong qua trinh gia cong can-kéo:
Ong ddng duogc cén tir phoi dic c6 kich thudc ®91 x 24 x 19000 mm va kéo thanh cac dng c6 duong
kinh khac nhau theo yéu cau khac hang: 0.27mm dén 0.7 mm; duong kinh ong tir 4 mm dén 12.7 mm
da bi oxy hoa. Bé mit cua 6ng ddng nay bi ddi mau tir mau nau sang sang mau nau sam. Do chuyén
mau ciia ng ddng phu thuoc vao mirc do theo doi dwong kinh dng do bi oxy hda theo phan ung hoa
hoc sau:

Cu + 0, ~(t° 2Cu0 1)
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Cu0 + O, —(t°) 4CuO )

Sau phan ung oxy héa, Cu.0O hay copper (I) oxide (cuprous oxide) c6 mau do va CuO hay copper (I1)
oxide (cupric oxide) c6 mau den. Ti I mat d6 cua Cu,0/CuO hay muc d6 oxy héa s& lam cho bé mit
dng ddng ¢6 mau nau nhat (light brown) hay nau sam (dark brown)

3.2. Tinh chat kher (reduction reaction) cua dng dong trong qué trinh u (annealing):
Ong ddng sau khi u khdng con mau nau sam, ma chuyén sang mau dong sang, do hydro (H,) phan
g khtr véi oxy c6 trong oxit dong (Cu,0, CuO) tao nén ddng (Cu) mau dong sang:
Cu0 + Hy —(t9 Cu+ HO 3)
CUO + H; —(t°) Cu + H:0 )
Trong phan tng trén hydro dwoc tao ra do phan @ng phan ly cia dau boi tron ¢ nhiét do cao trong 10
khi u 6ng ddng:

(C-H)y  —() H+C (5)
C+Cu0 —~(t°) Cu + H0 (6)
C+Cu0 —(t) Cu+ H,0 7

— ._‘ o ORI N e -

Hinh 2. Phan itng oxy héa-khit (REDOX)lam thay d6i mau cia ong dong

Hinh 2 cho thiy su xuét hién cua cac 6xit dong nén mau caa éng dong trudc khi a do bi oxy hda co
mau nau sam va mau 6ng dong sau khi 1 sang do phan wng khir oxy nén éng ddng c6 mau nau sang.
Trén thyc té, bé mat ng ddng ludn con ton tai lvong oxit ddng Cu,0 va CuO, nén ti 1é Cu : Cu0 : Cu
s& quyét dinh mau thyc cua dng dong thanh pham.

Phé nhidu xa tia X (XRD) cho thay cac dinh phd cuc dai nhidu xa cua Cu trén bé mat ng dong
sau cong doan can-kéo va trude cong doan i 6ng dong twong tng voi 20 = 43,23°va 50,51°v4i gidn
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cach d = 2,09A, 1,81A, twong tng mit phang phan xa Cu (111) va Cu (200). Ngoai cac dinh phd nhiéu
xa cia Cu, chung ta con do duoc cac dinh nhiéu xa ciia Cu,O véi mat phan xa (111) va (200) twong
g voi goc 20 = 36,4°va 42,3°. Tuong tu, dinh phd nhidu xa ciia CuO véi mat phan xa (-111) va (111)
tuong ung voi goc 20 = 35,5°va 38,38°[3]. Sau qua trinh 1, Cu20 va CuO bi H; khtr thanh Cu do do
cuong do cac dinh phd cua oxit ddng. Hinh 3. cho thiy éng dong bi oxi hda dwoc xac dinh bang dinh
phd nhiéu xa truéc khi @ va 1am thay d6i mau (thay doi tinh chat quang) cua éng dong. Sau khi u &
nhiét do cao (580°C), H2 va CO dugc phan tach tir dau boi tron & nhiét do cao di khir oxit ddng theo
phuong phan ting 7-8 & trén, nén bé mat dng dong chuyén vé mau dong ty nhién.
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Hinh 3. Phé nhiéu xg tia X (XRD) cho thdy si ton tai ciia Cu va oxit dong Cu20 va Cu.

3.3. Tinh chdt co Iy ciia ong dong trong qué trinh gia cong can kéo

Qua trinh gia cong can kéo (cold working) 1am thay ddi ciu tric mang cua dong, din dén thay doi
co tinh cua 6ng ddng, tic 1a dng ddng tré nén cing hon [2]. Cac phuong phép thi nghiém: kéo dan dut,
do do cung, do gidn dai va do hat cua éng dong cho phép xac dinh su thay dbi co tinh cia dng dong
sau qud trinh céan kéo.
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Hinh 4. Pg cing dng dong qua cic céng dogn gia cdng

Hinh 4. cho thiy d6 cing HV1 cua 6ng dong ting tir 54.04 -125.24 HV, dong thoi tng suit gidn dut
cling tang 384.79 MPa dén 442.47 MPa, tir cong doan can dén cong doan cuon thanh pham (LWC,
PC). Tuy nhién, sau khi i, d6 ctiing va ng suat bén dit ciia dng ddng giam déng ké tir khoang 125 HV
xuong con khoang 46 HV (hinh 4 va 5). N6i mot cach khac dng dong “mém” hon sau khi n6 duoc 1 &
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nhiét d6 trong moi truong khi ni to. Diéu nay dugc cho 1a do kich thudc hat (grain sizes) dong ting
dang ké sau khi u ong dong [3-4].

Hinh anh kich thuéc hat (xem hinh 6) quan sét bang kinh hién vi cho thiy trong qua trinh gia cong tir
cong doan can dén cong doan cudn thanh pham (trudc cong doan ), bién cua cac hat cia éng ddng bi
bién dang tir mat da dién thanh cac dai (strips) theo phuong kéo doc truc. Su bién dang cac bién hat 1a
nguyén nhan chinh lam ting d6 bién ciing cuia dng dong sau cac cong doan can-kéo-cuon thanh pham.

Tuy nhién sau khi 4 ¢ nhiét do trén nhiét do tai két tinh cua ddng, do tac dung nhiét cac bién hat dan
hdi phuc h|nh dang va trang thai (grain recovery), tlep theo 1a tang tru’ong kich thudc (grain growth)
hat cua cau trac dong. Két qua 1a co tinh cua ong ddng nhu do bén gidn dut va do cang giam so vai
ong dgng truéc khi . Didu d6 c6 nghia 1a dng dong trd nén mém hon, phu hop yéu cau cua st dung
thuec te.

Ung sudt bén cia éng déng trude vi sau khi o
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Hinh 5: Ung sudt bén diit ciia dng dong & cdc dwong kinh khéc nhau trieéc va sau & mém.

Hinh 7. Kich thuréc hat thay déi sau khi u.
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4. Conclusion

Ong dong dung trong céc thiét bi lanh trong cong nghiép va dan sinh duoc san xuat theo céc cong
doan néu & trén. Qua trinh d6 thuc chat 1a mot qué trinh oxy héa-khir (REDOX). Khao sat tinh oxy
hoa cua ong df)ng cho thay, tinh chét quang va co tinh cua ong dong sau qua trinh gia cong co, mau
sac (mau nau Sam) cua lop bé mat & ong dong tiy thuoe miae do oxy hoa trong qua trinh gia cong ong tir
cong doan can dén cuon thanh pham trudc khi i Ngoai ra co tinh ciia 6ng dong ciing ting (ong cang
hon), d hat giam va hinh thai hoc cua no ciing thay ddi, trong qua trinh gia cong thanh 6ng thanh
pham. Tuy nhién cong doan 1, phan wng khir ciia hydro (sinh ra tir phan hay dau béi tron & nhiét do
cao) lam giam ti 16 Cu,O va CuO trong 16p bé mat éng dong. Luong oxit ddng nay giam lam cho bé
miat 6ng chuyén sang mau nau sang. Mat khac, kich thudc cac bién hat rd, d6 déu kich hat ting, 1am
cho 6ng dong mém hon: ung, suat bén dat giam, do cing giam va do gian dai tang. Két qua sau cac
6ng doan gia cong co, ong ddng dat kich thudc theo yéu cau, co tinh va tinh chit quan dap ung yéu
cau sir dung theo qui chuan.
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