DIFFERENCES BETWEEN TIGHTENING

IN KILOS AND ANGULAR TIGHTENING

<

In this type of tightening, we measure the torque force that is applied to the cylinder head screw used for the closure. The load in kg.
appears on the wrench (if it is a dial wrench). In the case of impact wrenches, the load is indicated when the spring jumps up. In
electronic wrenches, the load is indicated by a light and an acoustic signal.
The different scales used by different manufacturers might represent a problem in the tightening in kilos. To make things clear, it's like
when we measure distances: there are some countries that use the metric system (km) and others that use the imperial system (miles)
England, United States and Australia. The same happens when measuring the torque for a screw, we have three different scales:

As in the three systems we are measuring
the torque used for tightening a screw,
there is an equivalence between them.
Considering the example of measuring
distances again, a distance of 160 km is
equivalent to 100 miles aprox.
Something similar happens when
tightening:

Note:

The conversion of kpm to Nm is not
exact. It should be multiplied by 9.8 but
it's frequently multiplied by 10 since it's
easier and it has a slight difference.

MEASUREMENT SYSTEM  UNIT OF MEASUREMENT

METRIC Kpm (Kilopond per meter)
ENGLISH Lb ft (Pound per foot)
INTERNATIONAL Nm (Newton per meter)
TO CONVERT FROMMATHEMATICAL OPERATION
PARA PASSAR DE OPERACAO A REALIZAR
NEWTONS » KILOS DIVIDE BY 10

KILOS » NEWTONS

POUNDS » KILOS

KILOS » POUNDS

MULTIPLY BY 10

DIVIDE BY 7.23

MULTIPLY BY 7.23

IT IS FREQUENTLY
REFERRED TO AS

Tightening in Kilos
Tightening in Pounds

Tightening in Newtons

EXAMPLES

EXEMPLOS

35 Nm = 3,5 Kpm
70 Nm = 7 Kpm
150 Nm = 15 Kpm

3 Kpm = 30 Nm
5 Kpm = 50 Nm
7,6 Kpm = 75 Nm

51 Lbft/ 7,23 =7,05»7Kpm
80 Lb ft/ 7,23 = 11,06 » 11 Kpm

3 Kpmx 7,23 = 21,69 » 22 Lbft
5 Kpm x 7,28 = 36,15 » 37 Lbft

Checkings: Check the screws. In engines where the tightening must be in kilos, check that the length corresponds to the original
measure, if the screws are stretched, rusty or the thread surface is damaged, THROW THEM AWAY.
In case you reuse the screws, whisk the thread, lubricate the under head area and the thread with engine oil and let drain for 30
minutes. By doing this, you diminish the loss of torque caused by the friction of the screw thread and avoid oil deposits in the bottom
of the hole. If the screw has an integrated washer, you should lubricate within the washer and the screw head.

CAUTION!: Never lubricate the washer face against the head gasket. If the screws are of different lenghts, respect the correct
position of each one, if you don't do this, you could cause a false torque and the cylinder head will not support the block properly.
Never use different types of bolts since the materials and designs can be different. In angular tightening engines, it is ESSENTIAL to

use new screws and washers.

LUBRICATION: LUBRICATE THE UNDER HEAD AREA AND THE THREAD AND LET DRAIN FOR 30 MINUTES.
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In the angular tightening, you measure the twist performed by the screw (or the force that twists the wrench when tightening). In order
to measure the grades, you should use a goniometer or an angle meter. When tightening in grades, you always start by a small
tightening in kilos and then apply the tightening grades indicated in the instruction manual. What has to be clear is that when we are
measuring in grades, we are measuring the angle while when we measure in kilos we are measuring the force that is being applied.
Therefore, there is no equivalence between grades and kilos.

EXAMPLE:

If we tighten two screws and one is harder than the other, we will have to use more force in order to thread the same length (if we are
tightening in kilos). If we use the wrench with the same amount of kilos, one will be more threaded than the other (the one that is
easier to thread). On the contrary, if we tighten two screws with a 90° angle, although one is harder to put than the other, both screws
will be threaded equally therefore having a more precise tightening.

EXAMPLES OF ANGULAR TIGHTENING:

Another thing to have in mind is that
grades are cumuiative: if we can’t turn
90° at once because there is not
360°=0° 0 enough room, we can do it in stages

0° 0°
until we reach the 90°. For example: we —
f can have three stages of 30° since '
270° 90° 90° -90° 30°+ 30°+ 30°= 90°, or in two of 45°
(45°+45°= 90°):
30° + 30° + 30° = 90° 45° + 45° = 90°

ADVICE: When using the angular method, the tightening must be applied all at once firm and evenly. If you stop the tightening haffway or loose the tautness that is
being applied before reaching the final position, it is likely that the applied torque won’t have the value specified by the manufacturer.

" REASONS TO CHANGE CYLINDER HEAD

IMPORTANT: SCREWS

When using the tightening in kilos, the applied force is within the elastic limits of the screws. .

This means that when the applied force is taken away, the screw comes back to its initial ; ELASTIC ZONE PLASTIC ZONE
length. ;

The angular tightening makes the screw work on the plastic zone (see graphic) to make a more
effective tightening since the stretching of the zone keeps the force and traction. When you
work over a plastic zone, the screw has no way back and forgets its initial length, they end up
“stretched”. The stretching of the plastic zone is cumulative so it makes it impossible to reuse
the screw.

_FORCE

LENGTHENING

WHEN CHANGING A DIESEL CYLINDER HEAD GASKET,
s REMEMBER THE FOLLOWING RECOMMENDATIONS:

When selecting a new gasket, the “notches” are not the only thing to consider since 'E T

“X" Distance l

each manufacturer has its own marking criteria. In order to keep the compression
relation constant, the thickness of the gasket must be determined according to the
loosening of the setscrews in reference with the block blueprint (indicated in the
diagram as X Distance), measure the projecting of the pistons with a comparator
and use the highest as reference.

In order to have a correct coupling of the

SELECTION OF THE JOINT THICKNESS (MOTOR DIESEL)* e T A e

RGRISTANCEIN EHIGKNESS A between 4%- 8% of its original thickness.
UP TO 0.87 mm 1.40 mm TC-661 2M This reference varies depending on the
FROM 0.88 TO  1.00 mm 1.50 mm TC-662 1M applied tightening and the load of material

OVER D B T - in the product (thickness and notches).

* EXAMPLE FOR A RENAULT F8Q ENGINE ( DIRECT INJECTION)



	Catalogo LINEA PESADA, VANS Y PICK UP
	Catalogo con tapa
	Tapa, Indice por marca y por producto
	000
	001
	002



	Binder1
	INST - copia (4)
	INST - copia (5)
	INST - copia (6)
	INST - copia (7)
	INST - copia (8)
	INST - copia (9)
	INST - copia (10)
	INST - copia (11)
	INST - copia (12)
	INST - copia (13)
	INST - copia (14)
	INST - copia (15)
	INST - copia (16)
	INST - copia (17)
	INST - copia (18)
	INST - copia (19)
	INST - copia (20)
	INST - copia (21)
	INST - copia (22)
	INST - copia (23)
	INST - copia (24)
	INST - copia (25)
	INST - copia (26)
	INST - copia (27)
	INST - copia (28)
	INST - copia (29)
	INST - copia (30)
	INST - copia (31)
	INST - copia (32)
	INST - copia (33)
	INST - copia (34)
	INST - copia (35)
	INST - copia (36)
	INST - copia (37)
	INST - copia (38)
	INST - copia (39)
	INST - copia (40)
	INST - copia (41)
	INST - copia (42)
	INST - copia (43)
	INST - copia (44)
	INST - copia (45)
	INST - copia (46)
	INST - copia (47)
	INST - copia (48)
	INST - copia (49)
	INST - copia (50)
	INST - copia (51)
	INST - copia (52)
	INST - copia (53)
	INST - copia (54)
	INST - copia
	INST

	Catalogo LINEA PESADA, VANS Y PICK UP
	Catalogo con tapa
	Catalogo LINEA PESADA, VANS y PICK UP
	Binder1
	053 Pag-003 (Indice JR 1)
	054 Pag-004 (Indice JR 2)
	055 Pag-005 (Indice JR 3)
	056 Pag-006 (Indice JR 4)
	057 Pag-007 (Indice JR 5)
	058 Pag-008 (Indice JR 6)
	059 Pag-009 (Indice JR 7)
	060 Pag-010 (Indice JR 8)
	061 Pag-011 (Indice JR 9)
	062 Pag-012 (Indice JR 10)
	063 Pag-013 (Indice JR 11)
	064 Pag-014 (Indice JR 12)
	065 Pag-015 (Indice JR 13)
	066 Pag-016 (Indice JR 14)
	067 Pag-017 (Indice JR 15)
	068 Pag-018 (Indice JR 16)
	069 Pag-019 (Indice JR 17)
	070 Pag-020 (Vacio)
	071 Pag-021 (JR-330)
	072 Pag-022 (JR-331)
	073 Pag-023 (JR-332)
	074 Pag-024 (JR-347)
	075 Pag-025 (JR-348)
	076 Pag-026 (JR-104)
	077 Pag-027 (JR-246)
	078 Pag-028 (SJ-230)
	079 Pag-029 (JR-736)
	080 Pag-030 (JR-540)
	081 Pag-031 (SJ-502)
	082 Pag-032 (SJ-274)
	083 Pag-033 (JR-763)
	084 Pag-034 (JR-232)
	085 Pag-035 (JR-118)
	086 Pag-036 (JR-334)
	087 Pag-037 (JR-318)
	088 Pag-038 (JR-397)
	089 Pag-039 (JR-121)
	090 Pag-040 (JR-120)
	091 Pag-041 (JR-108)
	092 Pag-042 (JR-112)
	093 Pag-043 (JR-113)
	094 Pag-044 (JR-787)
	095 Pag-045 (JR-788)
	096 Pag-046 (JR-292)
	097 Pag-047 (JR-312)
	098 Pag-048 (JD-795)
	099 Pag-049 (JR-313)
	100 Pag-050 (JR-297)
	101 Pag-051 (JR-789)
	102 Pag-052 (JR-314)
	103 Pag-053 (JR-280)
	104 Pag-054 (JI-793)
	105 Pag-055 (JD-698)
	106 Pag-056 (JD-697)
	107 Pag-057 (JI-794)
	108 Pag-058 (JD-355)
	109 Pag-059 (JD-356)
	110 Pag-060 (JD-699)
	111 Pag-061 (JR-256)
	112 Pag-062 (JR-278)
	113 Pag-063 (JR-262)
	114 Pag-064 (JR-279)
	115 Pag-065 (JR-224)
	116 Pag-066 (JR-494)
	117 Pag-067 (JR-255)
	118 Pag-068 (JR-263)
	119 Pag-069 (SJ-792)
	120 Pag-070 (JR-495)
	121 Pag-071 (JR-243)
	122 Pag-072 (JR-264)
	123 Pag-073 (JR-240)
	124 Pag-074 (JR-265)
	125 Pag-075 (JR-244)
	126 Pag-076 (JR-241)
	127 Pag-077 (JR-266)
	128 Pag-078 (JR-245)
	129 Pag-079 (JR-242)
	130 Pag-080 (JR-273)
	131 Pag-081 (JR-202)
	132 Pag-082 (JR-132)
	133 Pag-083 (JR-133)
	134 Pag-084 (JR-135)
	135 Pag-085 (JR-143)
	136 Pag-086 (SJ-564)
	137 Pag-087 (JR-496)
	138 Pag-088 (JR-384)
	139 Pag-089 (JR-734)
	140 Pag-090 (SJ-246)
	141 Pag-091 (JR-735)
	142 Pag-092 (JR-466)
	143 Pag-093 (JR-293)
	144 Pag-094 (SJ-595)
	145 Pag-095 (JR-307)
	146 Pag-096 (SJ-501)
	147 Pag-097 (SJ-550)
	148 Pag-098 (SJ-450)
	149 Pag-099 (SJ-526)
	150 Pag-100 (SJ-598)
	151 Pag-101 (JR-145)
	152 Pag-102 (JR-146)
	153 Pag-103 (JR-147)
	154 Pag-104 (JR-320)
	155 Pag-105 (JR-306)
	156 Pag-106 (JR-150)
	157 Pag-107 (JR-151)
	158 Pag-108 (JR-192)
	159 Pag-109 (JR-148)
	160 Pag-110 (JR-148)
	161 Pag-111 (JR-315)
	162 Pag-112 (JR-356)
	163 Pag-113 (JR-535)
	164 Pag-114 (SJ-265)
	165 Pag-115 (JR-154)
	166 Pag-116 (SJ-560)
	167 Pag-117 (JR-780)
	168 Pag-118 (SJ-567)
	169 Pag-119 (JR-811)
	170 Pag-120 (SJ-273)
	171 Pag-121 (JD-700)
	172 Pag-122 (JR-477)
	173 Pag-123 (SJ-561)
	174 Pag-124 (JR-497)
	175 Pag-125 (JR-498)
	176 Pag-126 (JR-166)
	177 Pag-127 (JR-259)
	178 Pag-128 (JR-476)
	179 Pag-129 (JR-720)
	180 Pag-130 (JR-157)
	181 Pag-131 (JR-737)
	182 Pag-132 (JR-169)
	183 Pag-133 (JR-171)
	184 Pag-134 (SJ-488)
	185 Pag-135 (JR-569)
	186 Pag-136 (JR-723)
	187 Pag-137 (JR-725)
	188 Pag-138 (JR-726)
	189 Pag-139 (JR-680)
	190 Pag-140 (JR-727)
	191 Pag-141 (JR-724)
	192 Pag-142 (JR-556)
	193 Pag-143 (JR-325)
	194 Pag-144 (JR-235)
	195 Pag-145 (JR-367)
	196 Pag-146 (JR-236)
	197 Pag-147 (JR-377)
	198 Pag-148 (JR-781)
	199 Pag-149 (JR-237)
	200 Pag-150 (JR-238)
	201 Pag-151 (JR-234)
	202 Pag-152 (JR-182)
	203 Pag-153 (JR-782)
	204 Pag-154 (JR-544)
	205 Pag-155 (JR-748)
	206 Pag-156 (JR-678)
	207 Pag-157 (JR-822)
	208 Pag-158 (SJ-543)
	209 Pag-159 (JR-303)
	210 Pag-160 (JR-284)
	211 Pag-161 (JR-288)
	212 Pag-162 (JR-531)
	213 Pag-163 (JR-797)
	214 Pag-164 (JR-185)
	215 Pag-165 (JR-591)
	216 Pag-166 (JR-184)
	217 Pag-167 (JR-258)
	218 Pag-168 (JR-271)
	219 Pag-169 (JR-272)
	220 Pag-170 (JR-275)
	221 Pag-171 (JR-364)
	222 Pag-172 (JR-539)
	223 Pag-173 (JR-799)
	224 Pag-174 (JR-589)
	225 Pag-175 (JR-777)
	226 Pag-176 (JR-502)
	227 Pag-177 (JR-482)
	228 Pag-178 (JR-484)
	229 Pag-179 (JR-483)
	230 Pag-180 (JR-525)
	231 Pag-181 (JR-485)
	232 Pag-182 (JR-743)
	233 Pag-183 (JD-719)
	234 Pag-184 (JR-500)
	235 Pag-185 (JR-774)
	236 Pag-186 (JR-775)
	237 Pag-187 (JR-776)
	238 Pag-188 (JR-501)
	239 Pag-189 (JR-524)
	240 Pag-190 (JR-304)
	241 Pag-191 (JD-755)
	242 Pag-192 (JR-247)
	243 Pag-193 (JD-757)
	244 Pag-194 (JD-756)
	245 Pag-195 (JR-248)
	246 Pag-196 (JD-701)
	247 Pag-197 (JR-249)
	248 Pag-198 (JR-305)
	249 Pag-199 (JR-321)
	250 Pag-200 (SJ-347)

	Binder2
	251 Pag-201 (JR-378)
	252 Pag-202 (JR-322)
	253 Pag-203 (JR-329)
	254 Pag-204 (JR-533)
	255 Pag-205 (SJ-348)
	256 Pag-206 (JR-486)
	257 Pag-207 (JR-746)
	258 Pag-208 (JR-323)
	259 Pag-209 (JR-349)
	260 Pag-210 (JR-487)
	261 Pag-211 (JR-747)
	262 Pag-212 (SJ-272)
	263 Pag-213 (SJ-524)
	264 Pag-214 (SJ-525)
	265 Pag-215 (JR-281)
	266 Pag-216 (JR-499)
	267 Pag-217 (SJ-476)
	268 Pag-218 (JR-728)
	269 Pag-219 (JR-671)
	270 Pag-220 (JR-667)
	271 Pag-221 (JR-668)
	272 Pag-222 (JR-730)
	273 Pag-223 (SJ-527)
	274 Pag-224 (JR-702)
	275 Pag-225 (JR-269)
	276 Pag-226 (JR-703)
	277 Pag-227 (JR-190)
	278 Pag-228 (JR-328)
	279 Pag-229 (JR-532)
	280 Pag-230 (JR-290)
	281 Pag-231 (JR-534)
	282 Pag-232 (JR-704)
	283 Pag-233 (JR-195)
	284 Pag-234 (JR-529)
	285 Pag-235 (JR-191)
	286 Pag-236 (JR-267)
	287 Pag-237 (JR-196)
	288 Pag-238 (JR-289)
	289 Pag-239 (JR-705)
	290 Pag-240 (JR-400)
	291 Pag-241 (JD-706)
	292 Pag-242 (JR-346)
	293 Pag-243 (JR-200)
	294 Pag-244 (SJ-257)
	295 Pag-245 (SJ-258)
	296 Pag-246 (SJ-397)
	297 Pag-247 (SJ-790)
	298 Pag-248 (JR-396)
	299 Pag-249 (SJ-572)
	300 Pag-250 (SJ-791)
	301 Pag-251 (JR-206)
	302 Pag-252 (JR-207)
	303 Pag-253 (JR-371)
	304 Pag-254 (JR-213)
	305 Pag-255 (JR-253)
	306 Pag-256 (JR-298)
	307 Pag-257 (JR-342)
	308 Pag-258 (SJ-260)
	309 Pag-259 (JR-825)
	310 Pag-260 (JR-286)
	311 Pag-261 (SJ-249)
	312 Pag-262 (SJ-783)
	313 Pag-263 (SJ-411)
	314 Pag-264 (JR-545)
	315 Pag-265 (JD-750)
	316 Pag-266 (JR-300)
	317 Pag-267 (JR-301)
	318 Pag-268 (JR-375)
	319 Pag-269 (JR-488)
	320 Pag-270 (JR-214)
	321 Pag-271 (JR-215)
	322 Pag-272 (JR-218)
	323 Pag-273 (JR-504)
	324 Pag-274 (JR-722)
	325 Pag-275 (JR-659)
	326 Pag-276 (SJ-341)
	327 Pag-277 (JR-542)
	328 Pag-278 (JR-658)
	329 Pag-279 (SJ-544)
	330 Pag-280 (JR-543)
	331 Pag-281 (JR-657)
	332 Pag-282 (JR-656)
	333 Pag-283 (JR-285)
	334 Pag-284 (JR-302)
	335 Pag-285 (SJ-242)
	336 Pag-286 (JR-718)
	337 Pag-287 (SJ-271)
	338 Pag-288 (SJ-596)
	339 Pag-289 (JR-338)
	340 Pag-290 (JD-712)
	341 Pag-291 (JD-716)
	342 Pag-292 (JD-714)
	343 Pag-293 (JD-715)
	344 Pag-294 (JD-710)
	345 Pag-295 (JD-721)
	346 Pag-296 (JD-713)
	347 Pag-297 (JD-711)
	348 Pag-298 (JR-327)
	349 Pag-299 (JR-309)
	350 Pag-300 (JR-310)
	351 Pag-301 (JR-311)
	352 Pag-302 (JR-324)



	TC
	389
	346

	Catalogo con tapa
	Catalogo LINEA PESADA, VANS y PICK UP
	Binder2
	355 Pag-305 (Indice TC 1)
	356 Pag-306 (Indice TC 2)
	357 Pag-307 (Indice TC 3)
	358 Pag-308 (Indice TC 4)
	359 Pag-309 (TC 1)
	360 Pag-310 (TC 2)
	361 Pag-311 (TC 3)
	362 Pag-312 (TC 4)
	363 Pag-313 (TC 5)
	364 Pag-314 (TC 6)
	365 Pag-315 (TC 7)
	366 Pag-316 (TC 8)
	367 Pag-317 (TC 9)
	368 Pag-318 (Vacio)



	JV
	415
	346

	Catalogo con tapa
	Catalogo LINEA PESADA, VANS y PICK UP
	Binder2
	371 Pag-321 (Indice JV 1)
	372 Pag-322 (Vacio)
	373 Pag-323 (JV 1)
	374 Pag-324 (JV 2)
	375 Pag-325 (JV 3)
	376 Pag-326 (JV 4)
	377 Pag-327 (JV 5)
	378 Pag-328 (Vacio)



	JT
	425
	346

	Catalogo con tapa
	Catalogo LINEA PESADA, VANS y PICK UP
	Binder2
	381 Pag-331 (Indice JT 1)
	382 Pag-332 (Vacio)
	383 Pag-333 (JT 1)
	384 Pag-334 (JT 2)
	385 Pag-335 (JT 3)
	386 Pag-336 (JT 4)
	387 Pag-337 (JT 5)
	388 Pag-338 (JT 6)



	JB
	JB
	JB 2

	Catalogo con tapa
	Catalogo LINEA PESADA, VANS y PICK UP
	Binder2
	391 Pag-341 (Indice JB 1)
	392 Pag-342 (Vacio)
	393 Pag-343 (JB 1)
	394 Pag-344 (JB 2)



	JCA
	345
	346

	Catalogo con tapa
	Catalogo LINEA PESADA, VANS y PICK UP
	Binder2
	397 Pag-347 (Indice JCA 1)
	398 Pag-348 (Vacio)
	399 Pag-349 (JCA 1)
	400 Pag-350 (JCA 2)
	401 Pag-351 (JCA 3)
	402 Pag-352 (JCA 4)
	403 Pag-353 (JCA 5)
	404 Pag-354 (Vacio)



	Diferencial y palier
	447
	346

	Catalogo con tapa
	Catalogo LINEA PESADA, VANS y PICK UP
	Binder2
	407 Pag-357 (Indice DIF 1)
	408 Pag-358 (Indice DIF 2)
	409 Pag-359 (DIF 1)
	410 Pag-360 (DIF 2)
	411 Pag-361 (DIF 3)
	412 Pag-362 (DIF 4)



	Selladores y bulones
	455
	456
	457
	458
	459
	460
	461
	346

	Catalogo con tapa
	Catalogo LINEA PESADA, VANS y PICK UP
	Binder2
	421 Pag-371 (BU 1)
	422 Pag-372 (BU 2)
	423 Pag-373 (BU 3)
	424 Pag-374 (BU 4)
	425 Pag-375 (BU 5)
	426 Pag-376 (BU 6)
	427 Pag-377 (BU 7)
	428 Pag-378 (BU 8)
	429 Pag-379 (BU 9)
	430 Pag-380 (BU 10)
	431 Pag-381 (BU 11)
	432 Pag-382 (Vacio)



	Contratapa




