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Table 7.15-12
Strength comparison between high alumina cement and N type super strength cement
Type of cement


 Compressive strength / 

 Bending strength / MPa



6h
1d
3d
28d
6h
1d
3d
28d

High alumina cement standard
-
54.9
61.3
-
-
5.9
6.4
0
625*d high alumina cement
32.5
65.8
69.8
77.5
4.9
8.6
8.6
8.4
N type cement standard
35.0
55.0
60.0

4.0
6.0
6.5
-
N-1 ultra strong

38.6
58.4
62.5
75.5
5.3
8.1
7.8
7.4
N-2 ultra strong

42.2
57.9
65.5
87.0
5.6
7.9
7.8
8.8
French Fondu high alumina cement
41.0
56.0
-
74.0
-
-
-
-
Table   7.15-13
N main performance comparison between cement and alumina cement castables
Cement    Specific surface area 6h strength / MPa      1d strength / MPa        110C drying strength / MPa 1100C
  post-calcination strength / MPa



   /m*2Xkg*-1
Bending compression bending compression
 bending compression

 bending
 compression
N type ultra strong 337
4.8
32
     11.1
94.6
       11.7    82.8

5.6
37.1

Aluminate cement      339
0.4
4.6
     10.4
85.8
       10.9    72.5

5.6
34.8




Table 7.15-14
Double fast Portland cement performance


Specific surface area 
Condensation / h:min 

Compressive strength / MPa
Cement name /m*2Xkg*-1
 Initial setting Final setting
2h
4h
6h
1d
3d
28d
Double quick Portland cement529

0：012
0：32
-
21.7
23.0
22.0
-
50.4
Japan speeding hard cement586

0：07
0：10
6.1
-
15.2
22.6
34.4
48.9
Fast hard Portland cement366

2：05
3：25
-
-
-
19.9
37.0
-




Table 7.15-15
Double-speed Portland cement concrete performance


Mixing ratio Water-cement ratio Ambient temperature / C slump / mm Compressive strength / MPa
Cement Name Cement: Sand: Stone





        4h
     6h
1d
28d
Double fast silicic acid
1：1.5：3.5
0.45

21

15
       21.5
     24.6       25.2        41.6
Salt cement

a． a. Basic technical requirements for production, double-speed Portland cement is made of calcareous raw materials, aluminum raw materials and fluorite, which are blended in an appropriate proportion, and then ground in a rotary kiln, and then an appropriate amount of anhydrite is used in addition for grinding. The chemical composition of the clinker is: Sio, 10%-20%, Aho, 10%~20%, Foo, 1%~5%, CaO 55%~65%, the mineral composition is generally GS 35%~60%, cas 5%-15%. c. , At. CaF, 20%~40%. C. AF 4%-10%, the key to clinker burning is to strictly control the firing rate. Because there are many flux minerals in the clinker, the liquid amount is large when firing, the firing temperature is low and the range is narrow, generally 1310 ~1360 ° C, the cement is controlled to control the SO2 / Al202 in the cement, the ratio is 0.43 ~ 0. 52, the specific surface area is greater than 500m2 / kg. 
b. Performance characteristics , solidifies and hardens fast. Under normal temperature conditions, the initial setting of double-fast Portland cement is generally 5~15min, and the final setting is 10~40min; the compressive strength of 1~2h mortar can reach 5.0~10.0MPa, and 4h can reach 20~25MPa. The concrete prepared with this cement can have a strength of more than 20 MPa for 4 hours. Tables 7, 15-14 and Tables 7 and 15-15 are properties of double-fast Portland cement and concrete, respectively. Good low temperature performance, double-speed Portland cement not only has high hour strength at normal temperatures, but it also can exert high hour strengths under low temperature conditions, suitable for various winter emergency repair and low temperature engineering, double fast silicon. The concrete strength of the acid salt cement at low temperature is shown in Figure 7-15-2.[image: image1.png]N/




(text in graph: Normal Temperature
Other text around the graph indecipherable)
Figure 7.15.2 Low-temperature performance of double-fast Portland cement concrete is 1+ 1.5 13.5, the water-cement ratio is 0.45, the slump is 15-20mm, and 0.2% tartaric acid is used as a retarder. Chang c has high long-term strength and good corrosion-resistant blister. Table 7.15-16 and 7.15-17 are the long-term strength development law and anti-sulfate corrosion performance of double-fast Portland cement concrete. It can be seen from the data in the table that under the condition of water or moisture curing, and that it’s a double-fast silicic acid. The strength of salt cement concrete grows steadily with the extension of age, and it has good resistance to sulfate. The long-term strength development rule of double-speed Portland cement concrete Table 7.15-16 Sample category| Conservation condition mortar| Water concrete strength (compression/bending) / MPa 28d 50. 077.6 39. 3/4.3 1 year 71. 8 / 9.0 59. 4 / 8.4 | 2 years 77. 2/10. 6-4h raise 19. 0/3. 1 fog curing 1 17,4 / 1.8 Table 7.15-17 Double-speed Portland cement resistance to sulfate attack 3% Na, so, 1% MgSO. Cement name double-speed Portland cement 425# ordinary Portland cement sulfate-resistant Portland cement 10. 88 | 0. 5410. 64 | 0. 51 | 0,5410.66 1-1-20.8d  The quick Portland cement also has micro-expansion, certain frost resistance, and the anti-freeze label can reach M100~M150. In addition, the reinforcing force of the steel bar is good, the steel bar is not corroded, and the elastic modulus is equivalent to that of ordinary cement. The results of hydration and hardening, XRD and DTA analysis show that the main hydration product of double-fast Portland cement is hydrated sulphoaluminate and hydrated calcium silicate gel. Calcium acid is formed, and a large amount of hydrated calcium sulphoaluminate is rapidly formed, which lowers the concentration of CO in the liquid phase and prompts rapid hydration of C, s. The Ca(OH) formed by the hydration of C, s, in turn, provides sufficient Cao for the further formation of hydrated calcium sulphoaluminate. d. Application note, double-speed Portland cement has the characteristics of fast setting and fast hardening, and the fluidity loss of the concrete mixture is faster. The mixing amount of concrete should be small, and it should be poured with the mixing. 1 The cement grinding control has a specific surface area of ​​550m / kg. Therefore, the use each time should be as short as possible to transport 1400 ° C; b - cement and concrete performance low temperature performance. Double fast fluoroaluminum (about 20 ° C), It has fast coagulation hardening and high hour strength. When using double-speed Portland cement, it is necessary to add appropriate amount of retarder according to the temperature. The commonly used retarders are tartaric acid and citric acid, and the amount is generally dissolved completely. The acid cement hardens and hardens quickly. When the dye is not prepared, the first setting is 1~2min, the coagulation time is postponed to 20~60min, and the final setting is 2~4min under normal ambient temperature. The decoction can be citric acid. The retarding effect of boric acid is better. Generally, the cement has a compressive strength of more than 29.4 MPa. The concrete prepared with this cement has a strong twist of up to 19.6 MPa in 4 h, due to the fast hydration speed. The heat release is concentrated, and the amount of heat released in 4 hours can reach 250k // kg, accounting for 75%~80% of the 7d hydration heat release, and 6~10 times higher than the Portland cement. Therefore, the strength of the cement at low temperatures is also developing rapidly. Id is close to the normal maintenance level. Tables 7, 15-18 and Table 7, 15-19 are the main physical 0.1%~0.3% of double-fast fluoroaluminate cement and concrete. The retarder must first be dissolved in the mixing water +. After the mixing retarder can be mixed with tartaric acid, the cement and the aggregate can be mixed immediately after mixing. It is forbidden to put the concrete mixture for a period of time and then water is added. When mechanically stirring, the order of feeding should be coarse aggregate and water. After stirring for several hours, add fine aggregate and cement. Pay special attention to the timely cleaning of the mixer to prevent cement from sticking. Pouring coagulation t is best to use a vibrator to tamper with the appropriate leveling. | Do not spray any water on the construction surface. After the poured concrete is solidified (the surface begins to whiten and heats up), it should be covered with straw bags or plastic film at night, and sprinkled with water for maintenance. If it is not delivered in the short term, the performance b has high long-term strength and good corrosion resistance. With bismuth expansion, the main hydration products of double-fast fluoroaluminate cement are trisulfide hydrated calcium sulphoaluminate (AFt), hydrated alumina gum and calcium silicate hydrate. These hydration products usually do not have a problem of post-strength reduction in strength, and the strength of this cement-concrete concrete increases with age. From the perspective of sulfate resistance, double-fast fluoroaluminate cement is particularly prominent, with 1--6 months of performance. The sulfate resistance coefficient is greater than 1.0. Table 7. 15-20 is the comparison of the anti-sulfate performance of the double-fast fluoroaluminate cement with other types of cement in 3% Na, so, the solution.  Expansion, its 28d net pulp expansion rate is 0.1%, it is best to maintain 1~3d double-speed Portland cement must be properly preserved to prevent weathering, and should not be mixed with any other type of cement. 2 fast setting fast hard fluoroaluminate cement, fast setting fast hard gas aluminate cement tube called double fast cyan aluminate cement, it is based on calcium aluminate, dicalcium silicate as the main component of clinker to add an appropriate amount of.  Granulated blast furnace slag, anhydrite and activator are finely condensed to form a hydraulic cementitious material with fast condensation and high strength. This kind of cement clinker is mainly composed of calcium fluoroaluminate mineral, which is more than sand cement, double fast silicate | 1 | Cement contains more calcium fluoroaluminate, which is suitable for emergency repair. Therefore, its fast setting and fast hardening performance are more abrupt. 1 1 right, and long-term expansion performance is stable. c. Grab the construction and pass the trials at several airports in North China, and received very good results. Blocking and underground mine anchoring, mechanical casting and was low, especially for Tangshan Airport earthquake hydration and hardening. The difference between double-fast aluminate cement and double-speed Portland cement lies mainly in construction, etc. After the repair, The hydration hardening process and hydration products are basically the same, the former has a faster hydration process and produces more AFr. The production technology requires “the raw materials and preparation process of double-fast fluoroaluminate cement production and double-speed Portland cement. Basically the same, only the raw material ingredients are different, 1 the aluminum raw material grade is better than .Al'o, the content is more than 60%. The main mineral composition of clinker is .GA. CaF, 70%-75% GS 10%-2056, and a small amount of C, F and CT minerals, firing temperature of 1340~ cement and concrete performance a fast curing hardening, has high hourly strength, good low temperature performance. Double fast gas aluminate cement hardening and hardens at normal ambient temperature (about 20 °C), the initial setting for 1~2min without coagulating agent, and the final setting is for 2~4min, mixing with the retarder to make it coagulate. The time is postponed to 20~60min, and the retarding effect of the retarder is tartaric acid, citric acid and boric acid. Generally, the compressive strength of the cement of 4h soft sand can reach more than 29.4MPa. The concrete prepared with this cement can reach 19.6MPa in 4h. Due to the high hydration speed, the heat is concentrated, and the heat released in 4h can reach 250k / kg. It accounts for 75%~80% of its 7d hydration heat release, which is 6~10 times higher than that of Portland cement. Therefore, the strength of the cement at low temperatures is also very fast, and the id is close to the normal maintenance level. Tables 7·15-18 and Tables, 15-19 are the main physical properties of double-fast fluoroaluminate cement and concrete, respectively. b Long-term strength, good corrosion resistance, and swell expansion. The main hydration products of double-fast fluoroaluminate cement are trisulfide hydrated calcium sulphoaluminate (AF), hydrated alumina gel and calcium silicate hydrate. These hydration products usually have no late strength. The problem of decline, the strength of this cement-concrete concrete increases with the extension of age. From the perspective of sulfate resistance, double-fast fluoroaluminate cement is particularly outstanding, and its resistance to sulfate attack is 1~6 months. Greater than 1.0. Table 7, 15-20 is the comparison of the anti-sulfate performance of double-fast fluoroaluminate cement with other types of cement in 3% Na, so, solution. In addition, the cement also has mildewability, and its 28d pure pulp line with the expansion ratio is 0, 1% left and the long-term expansion performance is stable. c. Hydration and hardening "Double-fast fluoroaluminate cement and double-speed Portland cement is right, the hydration hardening process and hydration products are basically the same, the former hydration process is faster, the difference between the two main wheat is generated with an application of AFr more double-fast fluoroaluminate cement and precautions are to be taken. The application notes, the item is basically the same as double-speed Portland cement. In addition, the following two circles should be noted: boric acid is used as the graded agent, and the amount of cement is added. The quality of 0.2% ~ 0.6%, is slow, a small amount of blending is not mixed with better strength, the cement phase 41 has a light | bond corrosion, but is not developed in the later period.
Table 7.15-18 Main physical properties of double fast aluminate cement


Cement name retarder /% condensation / min mortar strength (compression / bending) MPa


Initial condensation
final energy
1h
2h
4h
1d
28d
Double fast aluminate cement
0.3

11
12

-
-
31.4/5.3
40.9/5.4
53.7/6.8
·                           2
3

23.6/4.4
27.0/4.7
28.0/5.0
37.2/5.1
54.7/5.3
Double quick Portland cement
0.2

28
36

-
-
22.3/4.5
30.2/5.7
50.6/7.5
Japan speeding hard cement
-

7
10

-
6.1/
-
22.6/
48.9/




表7.15-19
双快铝酸盐水泥混凝土的主要物理性能
编号
配合比
 缓凝剂
坍落度
试验温度

压缩强度/MPs


         可施工时间/min

              水泥:砂:石`
    /%
/mm
/C
1h
2h
3h
4h
6h
1d
28d

1            1:11.8=2.7
0.5
20
20
-
-
25.3
27.5
30.3
36.5
46.2   30
2            1：2：3
0.5
17
17
4.0
9.7
22.6
-
-
-
48.7    -
3            1:2:3
0.5
15
15
-
-
-
18.3
27.1
29.4
-         60
4            1:1.47:3.61
0.45
15
15
-
-
-
20.6
29.1
37.0
58.5  80
5           1:1.47:3.61
0.45
20
5
-
-
-
13.2
15.5
335.3
-        15


Table 7.15-2
Comparison of sulfate resistance between double fast aluminate cement and other types of cement
Cement category 








erosion coefficient



K

K2

K4

Double fast aluminate cement

1.07

0.79

0.87
Double quick Portland cement

1.20

1.06

1.03
Ordinary Portland Cement

0.88

0.54

0.64
Sulfate-resistant Portland cement
-

-

》0.80
