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THIET KE CANG NGOAM LAP TREN MAY KEO DT75
PE VAN XUAT GO

Lé Van Thai
PGS.TS. Truwong Pai hoc Ladm nghiép

TOM TAT

Van xuit gd ring ty nhién 13 cong viéc rit nang nhoc va tén nhicu cong sirc nén can thiét 4p dung co gidi vao
khau cdng viéc nay. Trén co so két qua khao sat thuc té san xuat khai thdc rimg tw nhién va tham khao cdc tai
liéu chuyén modn lién quan, bai bdo trinh bay két qua lya chon phuong 4n thiét ké cang ngoam gb lap trén may
kéo DT75 d& van xuat gb theo phuong phap kéo nira 1ét ciing nhu viée sir dung phan mém Autocad va phuong
phép tinh todn 1y thuyét da thiét ké dugc cdc bd phan chinh ciia ngoam van xuat gd, bao gom: Rang ngoam, cin
treo ngoam, khung d@, bu 16ng, chdt lip rép va céc xilanh thily luc déng mé ngoam va ning ha can treo ngoam.

Tir khoa: Kéo niia 1ét, khai thdc g6, mdy kéo DT75, ngogm kep g6, rieng tw nhién, vin xudt go.

I. PAT VAN PE

G rimg ty nhién ¢6 dic diém 1a kich thuéc,
trong lugng rieng 16n nén cic cong viéc trong
khai théc g6 rat nang nhoc, ton nhiéu cong sirc
dac biét 1a khau van xuat gd.

O nuéc ta, viéc co gidi héa khau van Xuat
gd true day da nhap mot sb loai miy méc
chuyén dung tUo nudc ngoai nhu TDT55A,
TT4 cua Lién X6 (ci), LKT80 cua Tiép Khic
va VOLVO cua Thuy Dién... Qua thuc té sir
dung cho thdy, cdc thiét bi d6 dd khang dinh
kha nang lam viéc tin cdy va cho niang suit
cao. Nhung dén nay do nhiéu Iy do khdc
nhau dan dén s6 luong mdy méc chuyén
dung nhap ngoai hoat dong phuc vu khai thac
rimg tu nhién & cic tinh mién Bic nudc ta
con rat it. Trong khi d6, viéc khai thac rimg
tw nhién phat sinh nhitng dac thit méi nhu:
Quy md san xuét nho, hién truong khu khai
thac cach xa khu dan cu, dia hinh khé khin,
gS khai thac phan tan trén mot dién rong, san
luong thép, dac biét 12 khai thdc chon nham
st dung bén viing ngudn tai nguyén rirng nén
khong thé dau tu mua sim cic thiét bj
chuyén dung dit tién phuc vu co gidi khau
van xuit gb nhu di ting lam trudc day.

bé nang cao hi¢u qua st dung thiét bi theo
hudng da chitc ning va phat huy tdi da ning
luc cia mdy méc san c6 tai mot co s& san
Xuét, viéc nghién cuu thiét ké cdc bod phan

chuyén dung lp véi mdy kéo dé mot mit né
van thuc hién chirc ning dic thii vA ngodi ra
cdn ¢6 kha nang co giéi héa khau van xuit
b g6p phan cai thién diéu kién 1am viéc cho
cong nhén, ting ning suit va giam gid thanh
san pham ciing nhu giam thiéu tic dong xau
dén mai truong 12 hét sirc can thiét va c6 y
nghia thyc té cao.

II. PHUONG PHAP NGHIEN CUU

2.1. Phwong phap ké thira tai liéu

Thu thap, suu tim cic tai liéu chuyén mon
lién quan dé xdy dung, lwa chon phuong 4n
thiét ké hop 1y.
2.2. Phwong phap nghién ciru 1y thuyét

Str dung phan mém thiét ké co khi Autocad
dé v& va md phong qud trinh 1am viéc cia lién
hop mdy, lam co s& cho viéc xdc dinh cic
thong s6 phuc vu thiét ké. Van dung ly thuyét
co hoc, co so thiét ké mdy dé tinh todn thiét ké
céc chi tiét chinh clia cang ngoam ldp trén mdy
kéo DT75 phuc vu van xuat go.

III. KET QUA VA THAO LUAN
3.1. Xay dung phuong an thiét ké

Tim hiéu mot sb két ciu ctiia ngoam lip trén
mdy kéo trén thé gdi va trong nudc, trén co so
d6 da xdy dyng mot sé phwong dn thiét ké. Sau
khi phan tich va so sdnh wu nhugc diém cua
ting phuong dn dé lwa chon ra phuong 4n hop
1y nhét (hinh 01). C4u tao cta phuong 4n nay
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nhu sau: Khung chinh gi lap cang ngoam (2)
dugc 1ap chit véi mdy kéo co sé boi cdc
buldng. Cang ngoam (8) duoc lip trén dau can
treo (5) va can treo duoc lép ban 18 trén khung
(11). Viéc déng mé cic rang ngoam va nang ha

can treo ngoam nhd cdc xilanh thuy lyc. Khung
dd (11) duoc lién két chat v6i khung chinh (2)
bang cdc buldng, nhd thé ma ngoam van xuat
g0 duogc treo sau mdy kéo (hinh 01).

Hinh 01. So' dé céu tao ciia lién hop mdy DT75 véi cang ngoam g6
1. mdy kéo co s6; 2. khung chinh; 3. hdp giam toc; 4. dong co thuy luc;

5. can treo ngoam; 6. khép néi; 7. khung ngoam; 8. cang ngoam;

9. xilanh nang ha can; 10. ruld do cdp; 11. khung do can.

3.2. Thiét ké, tinh toan ngoam van xuat g
3.2.1. Lwa chon két cdu ngoam vin xudt gé
Ngoam van xuat g lap trén mdy kéo c6
nhiém vu kep chit mot dau cay g& (hoic bé
g0) roi nang 1én & d6 cao can thiét dé van xuat
theo phuong phdp kéo nira 1ét. Sau khi da tim
hiéu cdc loai ngoam ciing nhu phuong dn déng
md ngoam, trén co sé so sanh uu nhugc diém

cua tung loai, tic gia chon loai ngoam véi hai
xilanh thay luc bé tri déi xting nam ngang dé
thiét ké (hinh 02). Két ciu cua ngoam van Xuat
g6 gdm c6 cdc rang ngoam (3) lip ban 1é trén
khung (1) bang cdc chét (4) (hinh 02). Viéc
d6ng mo ngoam nhd hai xilanh thay luc b tri
déi xung (2). Ngoam vén xuét duoc treo trén
dAu can (5) nhu & hinh O1.

Hinh 02. Két cdu ngogm gé thiét ké
1. Khung chinh; 2. Xilanh thity luc;
3. Rang ngogm; 4,5. Chot
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3.2.2. Thiét ké ring ngoam
a. Xdc dinh tai trong tinh todn khi vdn xudt
bang cang ngoam

Str dung cang ngoam dé ning dau gb 1én
khoi mit dat roi kéo nira 1&t, md hinh tinh todn
tai trong tinh todn khi van xuét gb (hinh 03).

Trong dé:

a - géc dbc mat duong van xuét;

y - gbc nghiéng cua ciy g6 v6i mit dudng;

Q - trong luong ctia ciy gb van xuat;

KQ - phin truong lugng ciy gb dit trén
cang ngoam;

(1-k)Q - phan trong lwong ciy gb 1ét trén
mat dat;

k : hé s6 phan bé tai trong 1én mdy;

Fus - luc ma sét gitra dau gb 18t véi mat dat;

Fi- luc kéo gd ciia mdy kéo nghiéng mot
géc P so mit dudng xuat;

P; - luc qudn tinh ciia cay gb khi van xuat.

Tinh todn cho truong hgp nguy hi€ém nhat,
mdy kéo van xuat gb ngugc ddc véi do dée doc
tdi da chon o = 20°, mét dau bé g5 18t trén mat
dat, mot dau dat trén ngoam, truc ddi xtng cua
b6 g6 tao véi mat duong mot gée y. Luc kéo
gd ctia cang ngoam c6 phuong léch so véi
phuong mat duong van xuat mot goc P, truong
hop nguy hiém nhét chon p = 45°.

Lap phuong trinh cin bang cdc lyc tic dung
lén ciy g6 theo phuong OX, tir d6 xdy dung
dugc phuong trinh twong quan gitra tai trong tinh
todn véi luc kéo can thiét nhu sau:

3 F,.cosf 3
k.sina+(1—k).sina+(1—k).f.cosr

= 24915,25(N) (1)

b. Xdc dinh dp lwc phdp tuyén giita rdng
ngoam va go khi van xudt

Trong qud trinh lam viéc, rang cang ngoam
phai tao ra 4p luc du 16n dé gitr dau cay gd van
xuét dé khong bi tudt khoi ngoam. Muén vay
thi Iwc ma st gifta cdc ring ngoam véi g6 phai
thing duoc tong cdc luc can sau:

- Luc can do d6 déc cua trong lugng céc cay
g0 van xuat giy ra;

- Luc qudn tinh coa cdy gd van xuat do
chuyén dong c6 gia toc;

- Luc ma sét gita cAy gd mit dudong van xuat.

Luc ma sat dugc tao ra do ap luc giita rang
cang ngoam vé&i g (hinh 04). Van dé can giai
quyét tiép theo 1a xdc dinh 4p luc can thiét dé
g6 khong bi tudt khi van xuat?

Goi ap luc do cac rang ngoam tac dung 1én
cay gs tai cac diém A,B,C tuong ung l1a N;,N,
va N3 va phén trong lugng cia ciy gd dit trén
cang ngoam 13 k.Q cdc luc c6 phuong chiéu
nhu ¢ hinh 04.

TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP SO 4-2014 103



Cong nghiép rieng

o O

O] O
o O A ]
MNa
[\i 1 A !\‘i 2
R AADRS
B C
KQ
Hinh 04

Luc ma sit giita rang cing ngoam va g6
duoc xac dinh nhu sau:
F =Y Fy=(N+N,+N,) )
O day: f; 12 hé s6 ma sat gitra gd va cang
ngoam, f;=0,2 - 0,45 lay f, = 0,45
Khi van xuét, didu kién dé ciy g6 khong bi
tudt khéi cang ngoam la:

Fos=>FutFs%P; (3)

Trong d6: Frg 12 luc ma sét gitta dau cay gb
18t trén mit duong va dugc xac dinh:

F,, =(-k)Q.cosa.f, 4)

Trong dé:

k: hé s6 phan bd tai trong 1én mdy, phan gdc
dat 1én may k = 0,4 + 0,6 lay k = 0,6;

Q.tai trong chuyén (N), Q = 24915,25 (N);

f,: hé s6 ma sét gitta gd va miat duong van
xuat f, = 0,4+ 0,6, chon lay f, = 0,6;

P;: Iwc quan tinh cua cay g6 khi van xuit,
P, =0 (5) do toc d§ cua mdy kéo vén xuét go
nho (khoang 5 km/h);

Fq4: luc can do do dbc doc cua trong lugng
b6 gb: F, =xQ.sina  (6)

Luc ma sdt thanh phan giita cang ngoam véi
20 s€ ¢6 phuong theo truc cdy go nén né léch

so phuong mit dudng van xuat mot géc y, két

hop céc cong thic (4), (5) va (6) ta c6:
F, .cosy2[1-k).Q.f, 0 sina] (6)

Thay Fys tir cOng thirc (2) vao cong thuc (6)
ta duoc:

(N, +N, +N,).f,.cosy=[(1-k) Q.f, +Qsina] (7)

Do két cau ngoam dbi xung (N; = Nz) nén
ta co:

O[(1-k).f, +sina+k.f,.cos y]
2(1+sin @) f,.cos ¥ -

=12120 (N) (8)

N, =

c. Thiét ké rdang ngoam

So d6 phan tich luc tdc dung trén ring
ngoam khi 1am viéc (hinh 05), gdm c6:

- Lyc tdc dung cua xilanh thuy lyc dé déng
mo ngoam (Fy);

- Phan lyc tai chét O, (Fy);

- Ap lyc cua g6 1én rang ngoam (N)).

Lap phuong trinh cin bang md men cua cic
Iuc ddi diém 0,, tir d6 suy ra luc can thiét cua

xilanh thuy lyc déng mé ngoam:

. _ N..co80.753+N,.sir3(.25
i 200

= 26849 (N) (9)
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O
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Hinh 05

Tu so dd phéan tich lyc (hinh 05) ta xac dinh
duoc tiét dién nguy hiém nhét cua ring ngoam
2 tai tdm ctia chét O, .

Dién tich tiét dién nguy hiém dugc tinh
theo cong thuc (10):

M
— max iES[O-]
F

0]113.)( W

u

(10)

oa-— (T
o

Trong dé:

Miax, Wy— mO men uon va chong udn tai

tiét dién nguy hiém;
N- luc kéo (nén) tai tiét dién nguy hiém;
F — dién tich tiét dién nguy hiém;

[o], - tng suat udn cho phép ciia thép 45.

Hinh 06. Két cdu cang ngoam

Chon truéc bé diy rang ngoam tai tiét dién
nguy hiém, b = 70 mm. Thay céc s6 lidu tinh
todn dugc ¢ trén vao cong thire (10) dugc kich
thudc bé rong cua rang ngoam (a) tai tiét dién
nguy hiém la:a > 177,94(mm). Cin ci vao
kich thudc tiét dién nguy hiém, céc kich thudc
khdc cua riang ngoam duoc xdc dinh theo
nguyén tic chép hinh tir kich thudc cua ring
ngoam trén mdy CAT4. Str dung phin mém
Autocad dé vé bién dang cla ring ngoam thiét
ké (hinh 06).
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3.2.3. Thiét ké cin néng ha ngoam
So d6 phan tich lyc va biéu d6 md men

cua céac lyc tdc dung lén can treo ngoam khi
lam viéc (hinh 07), bao gdm:

- Luc kéo nira 1ét gd trén mat duong van
xuét: F=F, cos45°=21000N (11)

Vi Fy 12 luc kéo tiép tuyén clia mdy kéo;

- Phan trong lugng ciia b6 gd dit 1én ngoam
la: kQ=0,6.24915,25 N
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- Luc tdc dung cua xi lanh thuy lyc nang ha

can treo ngoam Fypp.

F.esin15

[}

7
2

Chon vit liéu 1am can 13 thép CT5, tra bang
(7.2) [1], tacé [o],= 58 (N/mm?)

Xz--.l

M

|

]
Fe Focns15
300

Fisinds

Ficosd5
1300 Fi

38543700 M

Hinh 07

Két cdu va kich thudc cua can treo ngoam
duoc xéc dinh theo phuong phdp sau: Can cu
vao so dd phan tich cdc lyc tdc dung 1én can
treo ngoam (hinh 07), dua vao hinh dang va
kich thudc téng thé ctia cang ngoam, ta chon
két cdu cua can theo dang dim bén déu vdi tiét
dién 13 hinh hop chit nhat rong c6 cic kich thudc
nhu sau:

- Tai dau treo ngoam chon:

a=100 mm ; b=150mm;
a;=60 mm; b; = 110 mm.

- Tai tru d& chon:

a=200 mm; b =300 mm;
a;= 160 mm; b; = 260 mm.

- Tai diém lap xilanh thuy Iuc niang ha can treo
ngoam chon:

a=150 mm; b =200 mm;

a;= 110 mm; b; = 160 mm;

Sau khi da chon xong két cdu va kich thudc
clia cang treo ngoam, tién hanh kiém tra bén
cho tiét dién nguy hiém theo cong thirc:

M N

o =—>1t—<Jo 12
max W F [ ]u ( )

u

Trong dé:
M, .x — mO men udn 16n nhat tai tiét dién
nguy hiém:

Minax = 38543,7.10° (Nmm)
W, — md men chéng uén tai tiét dién nguy
hiém:

_ab’ 3 ab/

U

=1184.10° (13)

N- lyc nén tai tiét dién nguy hiém:
N =F,.sin20° - N,.sin30" = 7713 (N)  (14)
F - tiét dién nguy hiém:
F =ab- ab, = 18400 mm* (15)
[o], - ing suat udn cho phép,
[6],= 50 (N/mm?)
Thay céc s6 liéu trén vao cOng thtrc (12) ta
duoc:

3
_38543710° 771300 o (N/mm? )
1184.10 18400

max

(16)

Tir (16) ta thdy tiét dién lya chon nhu vay Ia
thoa man diéu kién bén véi hé s6 an toan 1a: n
= 1,5165. Sau khi tinh chon dugc kich thudc
tai cdc tiét dién cia can, tién hanh xay dung
ban v& ché tao can treo ngoam (hinh 08).
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475

B-B (1:10)

zst

Hinh 08. Can treo ngoam

3.2.4. Thiét ké chot

Vit liéu 1am chét 1a thép 45; tra bang (7.21)
[5] ta c6: [7], =120 N/mm®

Chiéu dai chét dugc chon theo kich thuée
cang ngoam thiét ké 1a:15 (cm). Pudng kinh
ctia chdt dugc tinh theo diéu kién bén cat:

- Tinh cho chét O, ( chét xi lanh véi can treo

cang ngoam)

d, > F 9928 mm.,
alz].

Chon d¢; =35 mm 17
Trong d6: Fxp - luc cia xi lanh tac
dung cat chét, Fy, = 58577 N
- Tinh cho chét O (chot cang ngoam)

4.
d., = 4N, =24,57 mm.
3,14.[7],
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110)
C-C (1:10) g‘;ﬁﬁﬂ
331:%1 E£
Nl
Chon de =30 mm (18)

Trong d6: N, - Tong hop céc luc tac dung
cat chét
- Tinh cho chét O3 (chot can véi try dd)

M F,.sin45’
+

U

T, =
- 2.0,1.d)

<[z]. (19)

2.7:.61—“23
4
Giai phuong trinh (19) ta dugc:
d_, =256 mm.
Chon de;=60 mm

3.2.5. Thiét ké khung do

Can ¢t két cAu cua mdy kéo co sé, kich thude
clia cdc b phan lip trén khung, tic gia lua
chon vat liéu ché tao khung d& 1a thép 45.
Sau khi tinh todn bén da xdy dung ban v
ché tao khung d& (hinh 09).
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Hinh 09
3.2.6.Thiét ké bu long .- _ 81282
bl= — =

So db tinh todn nhém bu 16ng lap khung d&
chinh 1én mdy kéo DT75 duoc thé hién nhu hinh
10. Bang phuong phdp phan tich, tong hop céc luc
tdc dung lén tung bu 16ng, sau d6 so sanh da tim
duoc nhém buldng sé 2 va 3 chiu Iyc 16n nhét: T,
=T;=81282 (N)

+ Tinh todn chon loai bulong:
Tai vi tri s6 2 bd tri 4 chiéc buldng do d6 mdi
chiéc buldng chiu mot luc 1a:

4

Chon vat liéu ché tao buldng 12 thép CT3,
[0 Ik = 220 N/mm?

Duong kinh buldong dugc xdc dinh theo suc

— =20320 (N) (20)

bén kéo:
4T,,.1,3
o],

d= =1237 mm (21)

Vay chon buldng ¢6 ky hiéu M16 x2

T4
2
i S
L Rz
=P spq
)ZM T2
- Ra
o D =P
Ta
PR ey =
] 250
>pg e =Pg
r
b Iz G
b b
Hinh 10
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3.3. Lua chon xilanh thiy luc
3.3.1. Xi lanh thiy lyc dong mo ngoam

- Xdc dinh hanh trinh lam viéc cua xi lanh
dong mo ngogm

Can ¢t vao tai trong chuyén 16n nhat va nho
nhat va kich thudc gb van xuét dé xay dung két
c4u cta ngoam dang lam viéc khi m& 16n nhat

va nh6 nhat nhy hinh (11) St dung phan mém

AutoCAD v¢ va xac dinh dugc hanh trinh lam
viéc cua xilanh 1a S; =300 mm.
- Chon xilanh
Cén ctr vao gia tri luc can thiét cua
xilanh thuy lyc Fy (9) va hanh trinh lam viéc
cua xilanh (S;), ta chon xilanh thuy lyc déng
mé ngoam 13 ¢63x300 [14] v6i thong s k¥
thuat ¢ bang 01.

Hinh 11

Bang 01. Cdc thong so ciia xilanh thuy luc déng mé ngoam

Puwong kinh @ dién tich (cm?) Ap suat (kg/cm?)
(mm) 140
F, F, F, F,
C B C B
63 31,2 24,1 21,6 4343 3374 3016

3.3.2. Xilanh thity luc néng ha can treo ngogm

- Xdc dinh hanh trinh lam viéc cua xilanh
nang ha can treo ngoam

bé xdc dinh dugc hanh trinh 1am viée cia
xilanh ning ha ngoam, ta khao sit can ning
ngoam & hai vi tri: Vi tri thir nhat can treo
ngoam c6 thé ha xudng thap dé ngoam khic gb
nam siu cdch mat dat mot khoang 1a 600 mm;
Vi trf thi hai 12 khi cin nang khic g 1én cao
khi van suit (hinh 12). St dung phan mém
AutoCAD ta xac dinh duwgc hanh trinh lam
viéc cua xilanh thuy luyc nang ha can treo
ngoam la S; = 450 mm.

- Xdc dinh lyc can thiét ndang ha can treo
ngoam
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So d6 phan tich lyc tac dung va biéu dé mo
men cua cic luc tic dung 1én can nhu (hinh
07).Viét phuong trinh cin biang md men cua
céc lyc d6i v6i tam chét giira can treo ngoam
va khung d¢ ta dugc:

_ F,.c0s45".1300+£.0,.1300

"7 cos15%.400+sin15.150
Chon hai xilanh nén Iuc can thiét nang ha
can ngoam cua mdi xi lanh s& 1a: 43986 (N).

=87972 (N) (22)

Can ct vao luc can thiét (F,,) va hanh trinh
lam viéc cta xilanh thiiy luc ning ha can treo
ngoam (S,) ta chon xilanh thuy lyc nang ha can
ngoam 1a ¢#80x450 [14] véi thong sd k¥ thuat
¢ bang 02.
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200

N

I

Hinh 12. So d6 xdc dinh hanh trinh xilanh ndng hg ngogm va lyc tdc dung trén can

Bang 02. Thong sé ciia xi lanh thuy lyc néng ha can treo ngogm vin xuit

Dién tich (cm?) Ap sudt (lg/em’)
Puong kinh @ : 140
(mm) F, F, F, F,
B C B
80 50,3 40,6 38 7038 5676 5320
IV. KET LU AN ngoam va nang ha can treo ngoam, cu thé 1a:

Tham khao tai liéu két cdu cia cdc loai
ngoam lap véi mdy kéo van xuat gb trén thé
gidi va trong nudc dé xay dung mot s phuong
an thiét ké, trén co s& d6 da lwa chon duge
phuong 4n thiét ké hop 1y.

Bang tinh toan 1y thuyét da xdc dinh duoc
tai trong chuyén 16n nhat khi van xuat gb bang
lién hop mdy kéo DT75 vdi cang ngoam theo
phuong phép kéo nira 1ét 1a Q = 24934 N.

Bing phuong phip co hoc ly thuyét di xdc
dinh dugc 4p luc can thiét gitra rang ngoam véi
g8, Iye can thiét cia cdc xilanh thuy Iuc. Két qua
d6 1am co so cho viée thiét ké ngoam vén xuat gd
va céc xilanh thay lyc dong mé, nang ha ngoam.

Bing phuong phép 1y thuyét thiét ké may dé
tinh todn chon va kiém tra bén céc chi tiét
chinh ctia ngoam van xuét nhu két cdu va kich
thudc clia ngoam, can treo ngoam, khung dd,
buldng va chét 1ap ghép.

Str dung phan mém Autocad va phuong phap
co hoc dé x4c dinh dwoc hanh trinh 1am viée va
duong kinh ctua cdc xilanh thay luc déong mé

Xilanh déng m¢& ngoam c6 duong kinh 63 mm
hanh trinh 300 mm, xilanh ning ha ngoam c6
duong kinh 80 mm va hanh trinh 450 mm.

Két qua tinh todn 1a co s& cho viéc ché tao,
lap rap va thir nghiém thiét bi phuc vu co gidi
héa khau van xuét g rimg tu nhién.
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Cong nghiép rung

DESIGN OF THE LOGGING GRAPPLE MOUNTED
ON CLAWER DT75

Le Van Thai
SUMMARY

Log hauling in natural forest is hard work that requires lots of labor forces, so applying mechanization on log
hauling is very necessary. Based on results of investigation on logging harvest in natural forest and relevant
professional references . The article has presented a solution, a grapple mounted clawer DT75 is designed to
skid logs as well as using AutoCAD software and the others mechanical design methods, the article has
presented results of design calculations of main components for the hauling system, they are: Grapping teeth,
suspension arms, frame, bolt, pin and hydraulic cylinders closing and opening grapple, dropping and lifting
suspension arms.

Keywords: Clawer DT75, design, natural forest, log hauling, log skidding, log grapple, logging harvest .
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