JISSN 08681052

72

IEP-MO

NAM THUXXX1S0,2-.2007
0AYHOC'VA CONG NGHE MO VIET NAM




TWPCH
CONG NGHIEP MO

CO QUAN CUA HOI KHECN MO VIET NAM

NAM THU XXXI
s$02-2017

~ © Téng bién tap:
GS.TS. VO TRONG HUNG
© Phé Téng bién tap

kiém Thu ky Toa soan:
PGS.TS. NGUYEN CANH NAM

© Uy vién Phu trach Tri su:
KS. TRAN VAN TRACH

© Uy vién Ban bién tap:
TS. NGUYEN BiNH
TSKH. DINH NGOC DANG
PGS.TS. PHUNG MANH DAC
TS. NGHIEM GIA
PGS.TS. HO ST GIAO
TS. TA NGQC HAI
CN. NGUYEN THI HUYEN
TS. NGUYEN HONG MINH
GS.TS. VO CHi MY
KS. DAO VAN NGAM
TS. PAO PAC TAO
TS. PHAN NGOC TRUNG
GS.TS. TRAN MANH XUAN

¢ TOA SOAN:
S0 3 - Phan Dinh Gié6t
Thanh Xuan-Ha Noi
Pién thoai: 36649158; 36649159
Fax: (844) 36649159
E-mail: vinamin@hn.vnn.vn
Website: www.vinamin.vn

¢ Tap chi xudt ban vdi sur cong
tac clia: Trudng Pai hoc Mé-Dia
chat; Vien Khoa hoc va Céng
nghé Mo-Luyén kim; Vién Khoa
hoc Céng nghé M6; Vién Ddu khi

+ Giay phép xuét ban so:
319/GP-BVHTT ngay 23/7/2002
ctia Bd Van hoa Thong tin
+ In tai Xi nghiép in 2
Nha in Khoa hoc Cong nghe
18 Hoang Quoc Viét - Ha Noi
Dién thoai: 37562778

+ Nop luu chieu:
Thang 4 nam 2017

S S S S S S S S S 2 oo S e

MUC LUC

07 KHOA HOC VA CONG NGHE MO

00

.
s

X3

o
**

00

Anh huwéng clta cac tham sb dia chatky thuat mé
dén chiéu cao vung pha hdy iép than ha tran trong
céac via day, déc thoal va nghiéng

Khong gian do thi, khéng gian ngdm va phuong
phap phan loai céng trinh ngadm

V&n @& van tai vat liéu chén 10 bang thiy luc 8 md
than ham |6 viing Quang Ninh

Nghién ctu va tinh toan két cdu chéng gilr cong
trinh ngdm va mé

(*ng dung phan cum ma danh gia bién dong I6p phl
khu vuc khai thac khoang san huyén Quy Hgp, tinh
Nghé An tif anh Landsat

Thanh 1ap lugi khdng ché mat bang thi cong céng
trinh thay dién bang céng nghé GPS/GNSS

Nghién clu danh gla anh hudng cua chan dong né
min khi m& rong ham lanh nan dé&n vo chéng ham
chinh tai Du 4n hadm Hai Van

Nghién cu t8i uu hoa thiét ke budng cltu sinh st
dung hdp kim nhém béng phan mém Ansys Workbench
Lua chon so dé cong nghé dao sau day mo hdp ly cho
md ddng Sin Quyén dap (ing yéu cau tang san lugng

» K&t hgp GIS va md hinh hiéu chinh méat dat phé quat
(Rusle) nghién clru x6i mon dat tinh Dak Nong

» Luc tac dung lén co cdu dich chuyén clia may xic
nhiéu gu kiéu réto dung xuc bac than cam

Khao sat quy trinh thanh lap ban db dia hinh mé 16
thién bang may quét laser 3D mat dat

Tai bién va nguyén nhan trong xay dung coéng trinh
ngam b&ng may dao ham loai nho

(ng dung mé hinh loc tudn hoan @& x{ ly nudc thal khu
ky tc xa Truong Dai hoc Néng-Lam bang sét Kabelis-3
Nghién ciu danh gia hién trang 6 nhiém moi tu’Ong khoéng
khi khu md d4t hi€m Nam Xe, Phong Thé, Lai Chau
Mb hinh dong luc hoc hé théng can-gau clia may xuc
réto

Nghién ctu gidi phap cong nghé khai thac try bao
vé 16 doc via than c6 chiéu day trung binh, d6 déc
thoai dén nghiéng & Quang Ninh

» Phan loai dat da theo d6 né cho moét s mé khai

thac da vat lieu xay dung & Viét Nam
Mé phéng méi trudng khéi da ndt né bang thuat toan
ngAu nhién dé& danh gia mét n dinh sudn déc, bo mé
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Khai thac quang sat & Vit Nam - Thuc trang va giai phap

% Can thiét ngh|en clu, danh gia tai nguyen than dén

tang day cla bé than Quang Ninh de phuc vu quy
hoach tham dé va khai thac hiéu qua

% Thuc trang nganh céng nghiép TiO, & Trung Quéc

va nhiing van dé can phai déi mat
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KHOA HOC VA CONG NGHE MO

NGHIEN CUU TOI UU HOA THIET KE
BUONG CUU SINH SU DUNG HOP KIM NHOM
BANG PHAN MEM ANSYS WORKBENCH

TRAN NGOQC MINH - Vién Co khi Ning Iwong va M6
NGUYEN DUY CHIiNH - Trweong Pai hoc Mé-Bja chat

tinh nguy hlem cao, chiu anh huéng rat nhiéu

clia cac yéu té khéng an toan nhw: nd khi, khi
doc, buc nwée, sap 10,... Vi vay, nang cao tinh an
toan trong khai thac mo ham b 1 mot van dé cap
bach can giai quyét. O' cac nwéc co6 nganh cong
nghiép khai mé phat trién trén thé gi¢i nhw My, Nga,
Uc, Trung Quéc,... kha nang chéng ap Iwc xung kich
(ALXK) clia buéng ctru sinh da duwoc nghién clru va
thu dwoc két qua nhét dinh. Tuy nhién cho dén nay,
cac nghién ctru chi tap trung vao thiét ké budng ctru
sinh c6 két cAu hoan toan bang thép. Nhom tac gia
da tan dung cac dac tinh wu viét cda hop kim nhém
nhw: Trong lwgng nhe, khi cé khéi lwgng bang nhau
thi chi tiét c6 do clrng vibng cao hon chi tiét bang
thép, dé thiét ké cai tién budng ctru sinh bing cach
str dung hgp kim nhém trong két cdu. Péng thoi st
dung phan mém ANSYS Workbench dé tién hanh
t6i wu hoda két cAu va tinh toan kha ndng chéng
ALXK ctia budng ctu sinh.

1. Ly thuyét ap lwc xung kich tac dong lén
budng ctru sinh khi né khi trong 16

N& khi trong mé ham 16 13 qua trinh hda- ly, cé
dac diém: Giai phong nhiét, di&n bién rat nhanh,
sinh ra mét lwong khi rat Ién. Sau khi nd khi, trong
thdi gian rat ngan (khoang 0,3 s) trong viing trung
tam nd hinh thanh mét khdi khi c6 nhiét dé va ap
suét cao, nhanh chéng gidn né nhiét, tao nén séng
ALXK manh. Qué trinh bién dbi séng ALXK theo
th&ri gian gom ba giai doan chinh (H.1).

Giai doan kh&i dau t;, ALXK tang vot, ap suét
khi nd tang rat nhanh bj déy t gia tri 4p suét
khong khi P, I1€n gia tri cao nhét AP, thoi gian xay
ra rat ngan trong vai phan nghin gidy. Giai doan
chinh t, - Ap suét khi ndé tir gia tri cao nhat AP,
gidm xudng bang ap suét khong khi P, gay ra pha
hoai cha yéu. Giai doan phu t; - Ap suét khi nd tiép
tuc giam dén gia tri AP,.

.\I ganh cong nghlep khai thac mé ham 16 c6

H.1. B4 thi quan hé 4p lwc xung kich véi thoi
gian: 1 - Giai doan khéi dau; 2 - Ap luc séng
xung kich ly thuyét; 3 - Ap luc séng xung kich
thuc té; 4 - Giai doan phu
Ham sb thé hién méi quan hé gia tri ctia séng
xung kich v&i théi gian dworc tac gia Baker nghién
ctru dé xuat theo coéng thire 1 [2].

a_t
AP(t) =AP1[1-ti].efz (1)
2
3 3) 3 15
AP, =1,316.[ﬂ] +0,369.[‘/WJ (2)
R R
t, =4x10*AP*5\/W (3)

Trong d6: o - Hé sb ting giam ap suat; AP, - Gia tri
ap suét khi nd cao nhéat; t, - Thoi gian ap lwc xung
kich chinh; W - Buong lwgng thuéc nd TNT, kg; R
- Khodng cach tir tdm né dén diém can xac dinh ap
suét khi nd, m.

So6ng ALXK trong qua trinh truyén gdp chwéng
ngai vat sé xay ra hién twgng phan xa va bi céng
hwéng lam tang gia tri vai Ian [3]. Tuy theo dd cirng
virng, d6 I&n va hinh dang clia chwéng ngai vat ma
hién twong phan xa va cong huwdng sé tao ra cac
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gia tri ap lwe xung kich khac nhau la ham phi tuyén
theo thdi gian (Du'omg cong s6 3). Tinh toan kha néng
chong ALXK ctia budng ctru sinh theo ham s6 nay 1a
rét phire tap. D& don gidn hoa, gia tri clia ALXK theo
thori gian duoc coi Ia ham tuyén tinh (Buong thang sb
2) trong khoang th&vi gian 4. Theo quy pham an toan,
kha nang chdng ALXK clha budng ciru sinh khéng
dwoc nhd hon 0,3 MPa [4]. Trong diéu kién thuwc te
ctia md ham 10, chon gia tri ALXK cao nhét v&i hé s6
an toan bang 2 la AP4=0,3x2=0,6 MPa, thoi gian
t,=0,005 s; thoii gian t,=0,3 s (th&i gian nay khong
dwoc nhd hon 0,3 s) [4].

2. Két cau ctia buong ciru sinh

Déi twong nghién clru 12 loai buong ctru sinh di
dong KJYF-96/12 do Trung Quéc san xuat, co kha
nang chira t6i da 12 ngudi, thoi gian lwu tra it nhéat
la 96 h. Loai buong clru sinh nay bao gdbm 9 mé
dun doc 1ap co két cau twong tw nhau va dwoc lap
ghép lai voi nhau bdng bu 16ng. M6i mé dun cé
kich thwéc 1a 1200x1670x1860 mm, bao gom cac
chi tiét cha yeu sau (Hinh 2): Vo thép cé chiéu day
8 mm, mat I&p ghép bang thép co6 chiéu day 20
mm, gan tang clrng trong va ngoai lam bang thép
hinh U100x48x5.

H.2. M6 dun budng ctru sinh KJYF-96/12
Bang 1. Théng sé ky thuét cua thép Q345R

H.3. M6 dun gudng ctru sinh st¥ dung hop kim nhém

Dé so sanh kha nang chiu ALXK clia buéng ciru
sinh thep va buong ctru sinh s dung hop kim
nhoém, dé xuat két cau md dun budng clru sinh nhw
H.3, co6 kich thuéce tw0’ng duong mo6 dun buong
ctru sinh KJYF-96/12. Két cAu bao gdm céc chi tiét
chti yéu sau: Mat lap ghep bang thép c6 chiéu day
20 mm, vd thép ngoai chiéu day x4, VO thép trong
chidu day x,, gan tang cirng doc béng thép chiéu
day X3, gan tang clrng ngang bang thép chiéu day
xs. Diém khac biét la co 1op hgp kim nhom chiéu
day xs. Cac gia tri chidu day la tham so thiét ké sé
duoc xac dinh cu thé sau khi thiét ké t6i wu hoa.

3. Tinh toan thiét ké t6i wu héa budng cuu
sinh str dung he’p kim nhém

3.1. Xdc dinh bién dang va (rng suét cia mé
dun budng ctru sinh KJYF-96/12

St dung phan mém Inventor xay dwng mé hinh
3D md dun budng clru sinh KJYF96/12 cd khéi
lwong la 1014,2 kg. Sau d6 chuyen mo hinh nay
vao mé dun Static Structural cGa phan mém
ANSYS Workbench dé phan tich theo phwong
phap phan t& hiru han. Vat liéu ché tao bubng ctru
sinh nguyén ban la thép Q345R v&i cac cac thong
sb co ban theo Bang 1.

Chia md hinh thanh 31497 phan t&r nho hinh luc

giac (Hinh 4), dat ALXK I&n nhét 0,6 MPa tac dong
vao hai mat bén va mat trén cia mé hinh (H.5),
mat day va hai mat Iap ghép duwgc dinh vi hoan
toan cb dinh. Két qua tinh toan cho thdy, mé hinh
chiu trng suét Ién nhat 1a 242,32 MPa va c6 quy
luat phan bd nhw H.6, mé hinh c6 bién dang Ion
nhét Ia 1,6335 mm va cé quy luat phan b6 nhw H.7.
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3.2. Tinh toén thiét ké toi vru héa buéng ctru
sinh str dung hop kim nhém

3.2.1. Thiét Ip tham s thiét ké va ham muc tiéu

Str dung mé dun Design Modeler ciia phan mém
ANSYS Workbench xay dung mo hinh 3D mé dun

budng ctu sinh co st dung hop kim nhém (H.3).
Hop kim nhdém co6 thong so ky thudt nhw trong Bang
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2, cac chi tiét con lai déu dugc ché tao bang thép
Q345R vé&i théng so ki thuat nhw Bang 1 [5].

H.4.Phéan chia mé hinh thanh
céc phén t hitru han

H.5. Dat ALXK tac déng Ién mé hinh
Bang 2.Théng sé ky thuat cda hop kim nhém

H.6. Phan bé ting suét

H.7. Bién dang

Chia mé hinh thanh 208812 phan ttr nhé hinh luc
giac, dat ALXK va dinh vi cb dinh cac mat glong nhw
trén. Lay cac ham sb: Ung suét I6n nhét, bién dang
I&n nhat va khéi lwong phu thudc vao ALXK clia mé
dun buong ctru sinh hop kim nhém lam ham muc tiéu
can t6i wu hoa. Sir dung mé dun Response Surface

Tén goi | M6 dun dan | Khéilugng riéng Heé sb6 D6 bén chay ogn D6 bén kéo oy
_héi E (GPa) p, kg/m® Poisson p __(MPa) _(MPa)
Gia tri 12 ‘ 540 0,33 el L Nl 200 M 14 I|

phan tich anh huéng clia cac tham s6 thiét ké ddi voi
ham sb muc tiéu va md dun Direct Optimization gé
tinh toan t6i wu hoa cac tham sb thiét ké (46 day cac
chi tiét X1, Xg,.. .). Khi chon gi&i han cua gia tri do day
cac chi tiét can dwa theo do day cac chi tiét cia budng
clru sinh nguyén ban nhu trong Bang 3.

Bang 3 GIO’I han do day céc chi tiét

: Ten qo| = Pham Vi thlét ke | Hammuctiéu
Do day thép vo ngoai x4 18 mm Do day gan ngan gang X i N
D6 day thép vo trong x, 1+8 mm , Kh6| lwongfy [ <1014, 2|kg i
D6 day gan doc x3 1+8 mm ~ Ungsudtf, | <24232MPa
[Podayhopkimnhomx, | 2050 mm Biéndangf, |  <1.633wm

Vi muc dich la tang do ben va gidm khéi Iuo’ng th|

mo dun buong clru st dung hop kim nhém phai

CONG NGHIEP MO. S0 2 - 2017
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cb rng suét, bién dang va khoi luong nhé hon md 2,67
dun buong ctbu sinh nguyen ban. - .4-
3.2.2. Anh huwéng caa tham sé thiét ké doi 1
v61 ham muc tiéu E2ll e
M6 dun Response Surface sau khi tinh toan ~1.8- Y,
xong sé tw dong Ve lai biéu dd thé hién anh hudéng 1.6 ~—
ctia cac tham sb thiét ké dbi véi ham muc tiéu (H.8, 214
H.9, H.10). Dwa vao cac biéu dd nay dé dang nhan m 1.24
thay rang 104
> Doi voi blen dang: D¢ day cuia gan tang cing
ngang xs la yéu t6 gay anh hwéng lén voi ty so 0.0 0.5 1.0 IS 2.0 2.5 30 35 4.0
bién dang/do day la 0,1494 mm/mm; Do day cua D6 dayin(x)/mm
gan tang cling doc x;va v6 thép ngodi Xi 1a Yeu 16 1 g finh hutng tham sé thiét ké t6i bién dang
gay anh hwdng trung binh voi ty so bién dang/do 1 :
day Ian Iwot la 0,0805 mm/mm va 0,0725 mm/mm; 550
D¢ day clia cac vo thép trong x; va hop kim nhém 500
x4 12 yéu t6 gay anh hwdng nho Voi ty sb bién <3501
dang/dd day lan lwot 1a 0,0592 mm/mm va 0,0481 400
mm/mm; %350-_
> D6i v6i (g suét: DO day clia vé thép trong X, 3 300
la yéu tb gay anh hwdng Ion voi ty s6 tng suat/do =3250

day la 81,6629 MPa/mm; d6 day clia gan tang
cirng doc xzva vé thép ngoai xq la yeu t6 gay anh
hwéng trung binh véi ty s6 &ng suat/do day lan
lwot 1a 43,1040 MPa/mm va 34,3814 MPa/mm; B0
day cua gan tang clrng ngang Xs va hop kim nhom
X4 12 yéu 16 gay anh hwéng nhé véi ty s6 tng
suat/do day lan lwot 1a 9,2218 MPa/mm va 8,5647
MPa/mm;

> Doi voi khéi lwong: do day clha vé thép ngoai
x; va vd thép trong x,la yéu td anh hwéng Ion voi
ty sé khdi lwong/dd day lan lwot 1a 47,0357 kg/mm
va 46,2057 kg/mm; d6 day clia gan tang cing
ngang Xs, gan tang clrng doc x;va hop kim nhém
X412 yeu td anh hwdng nho voi ty sb khbi lwong/dd
day lan lwot la 9,7857 kg/mm, 7,4875 kg/mm va
7,395 kg/mm.

3.2.3. Phéan tich két qua tbi wu héa

M6 dun Direct Optlmlzatlon sau khi tinh toan tbi
wu héa xong da dwa ra két qua nhw trong Bang 4.

Bang 4. Két qua wu héa

5200 X4

150+

0.0 0.5 1,0 15 2,0 2,5 3.0 3.5 4.0
Do day Jn(x)/mm
H.9. Anh huéng tham sé thiét ké téi ing suat
1050- |
1000 X5
950] X3
£6900-
5850
S 800
E 750
700 X1
0.0 05 1,0 1.5 2.0 25 3.0 3,5 4,0
Do dayin (x) /mm

H.10. Anh huéng tham sé thiét ké toi khéi luong

Do day cac chi tiét X4, Mm X2, MM X3, MM X4, MM X5, MM
Két qué wu héa 3,415 4,868 4,790 49,826 5,446
Lwa chon 215 5 5 50 5,5

Lua chon do day cac chi tiét, sau d6 tién hanh
phan tich lwc buong clru sinh str dung hop kim
nhoém. Két qua thu dwoc: Bién dang lon nhat 1a
0.7771 mm va quy luat phan bd clia mé hinh nhw
hinh 11, &ng suét Ion nhat 1a 139,62 MPa va quy
luat ohan bé clia md hinh nhw hinh 12. Khéi lvong
=02 md dun budng ctru sinh slr dung hop kim

CONG NGHIEP MO. SO 2 - 2017

nhom la 994,87 kg.

Nhw vy m6 dun budng ctru sinh st dung hop kim
nhom so véi két cau nguyén ban co: Khoi lvong giam
1,91 %,; Bién dang I&n nhat glam 52,42 %; U’ng suat
I&n nhat glam 42,38 %. Két qua nay cho thay, budng
ctru sinh st dung hop kim nhém ¢ dé cing ving
cao hon, do do dd an toan dugc nang cao.
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H.13. Bién dang ctia mé dun
str dung hop kim nhém khi bj tac dong ALXK

str dung hop kim nhém khi bj tac dong ALXK

H.12. Phan bé irng suét

3.3. Tinh toan kha nang chéng ap lwc xung kich

S&r dung mé dun Transient Stuctural cia phan
mém ANSYS Workbench @& tinh toan tac déng
dong Iwc hoc ALXK lén bubng ctru sinh. Cac budc
duwoc tién hanh twong tw nhu trén nhwng dat ALXK
thay déi theo thoi gian nhuw dwong sé 2 trong hinh
H.1: ap lwc I&n nhat AP,=0,6 MPa, t,=0,005 s,
4,=0,3 s.

Két qua tinh toan cho thay, hai mé hinh mé dun
budng ctru sinh déu xuét hién bién dang I&n nhat va
¥ng suat Ion nhéat tai thoi diém 0,0025s (Hinh
13,14,15,16). M6 dun budng ciru sinh st dung hop
kim nhdm c6 bién dang lén nhat va &ng suat I&n
nhat 1an lwot 1a 2,1129 mm va 275,94 MPa. M6 dun
budng ctru sinh nguyén ban cé bién dang va tng
suét Ion nhét 1an Iwot 1a 2,472 mm va 370,9 MPa.
Nhw vy mé dun bubng ciru sinh str dung hop kim
nhdém so véi két cu nguyén ban cé: Bién dang I&n
nhét gidm 14,53 %, (ng sut I&n nhat giam 25,6 %
va (rng suat dwoc phan bd d&u hon. Nhw vay, kha e
nang chéng ap lyc xung kich bubng ctvu sinh ste =~ - e T —a -
dung hop kim nhém da dwo'c nang cao. H.16. Ung suat mé dun nguyén bén
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Bién dang I&n nhét va (rng suét Ién nhat cha hai
md dun theo thoi gian dwoc thé hién nhw hinh
H.17 va hinh H.18. M6 dun budng clru sinh st
dung hop kim nhédm co bién dang va trng suat tai
tAt ca cac thoi diém déu nhé hon so véi md dun
buong clru sinh nguyén ban. Bién dang va (ng
suat cGa ca hai md dun déu dao dong manh va
glam dan. Nhuwng thoi gian dao dong cia md dun
str dung hop kim nhém ngan hon SO V&I md hinh
nguyen ban. Pidu nay chirng td rang buong clru
sinh st dung hop kim nhém co kha nang glam dao
dong t6t hon.

H.18. Quan hé (ng suét theo thoi gian

4. Két luén

» Dbi véi budng ciru sinh str dung hop kim nhém:
do day cla gan tang clrng ngang Xs la yéu tb gay anh
hwéng Io6n nhat dén bién dang; do day clha vé thep
trong x,1a yéu té gay anh huong Ién dén ting suat do
day cua vo thép ngoal X4 Vva vo thép trong xz1a yéu t6
anh huwdng lén nhat den khéi lwong.

» So voi két chu budng ctru sinh béng thép,
budng ctru sinh st dung hop kim nhém co bién
dang I&n nhat gidm di 52,42 % va tng suat 1én
nhét glam di 42,38 %, chirng td rang dd cirng virng
ctia két cdu da dwoc nang cao véi kich thuwéc gan
nhw khong thay ddi.

» Buong ctru sinh st dung hop kim nhdm co kha
nang chdng ap Iwe xung kich cao hon voi bién dang

2N conc netier mo. s6 2 - 2017

va (g suét lon nhat gidm so v&i bubng clru sinh
bang thép Ian luot 1a 14,53 % va 256 %. Pong thoi
n6 cling c6 kha nang gidm dao dong t6t hon.O
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SUMMARY

This paper presents the theoretical basis

of pressure slg?ck during a gas explosion
|

ion of maximum shocked
refuge

and the valu

pressure exerted on a mine

chamber. It also introduces the method of

calculating the distribution of deflections
and stresses in an aluminum alloy mine
refuge chamber, which is dependent upon
structural parameters such as the thickness
of the case, the thickness of the reinforced
edge, and the thickness of the aluminum
alloys. i
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